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7HLO DXV DQGHUHQ 'RNWRUDUEHLWHQ  (LQH QHXH
'RNWRUDUEHLW LVW LPPHU DXFK HLQH $UW2UJLH YRQ
DOWHQ'RNWRUDUEHLWHQGLHVLFKXQWHUHLQDQGHUlK









¿HOGV 7KH LQYHVWLJDWLRQVZHUH FDUULHG RXW DW WKH MXQFWLRQ EHWZHHQ WKH8SSHU5KLQH*UDEHQ DQG WKH -XUD
0RXQWDLQV7KLVDUHDUHSUHVHQWVWKHLQWHUVHFWLRQEHWZHHQSDUWRIWKHZHVWHUQ(XURSHDQ&HQR]RLFULIWV\VWHP
DQGWKHQRUWKHUQ$OSLQHIRUHODQG,WKDVEHHQVKDSHGE\DQLQWHUSOD\EHWZHHQH[WHQVLRQDODQGFRPSUHVVLRQDO
WHFWRQLF IRUFHV DQG LQYROYHG WKH UHSHDWHG UHDFWLYDWLRQRI FUXVWDOVFDOH IDXOWV VLQFH WKH/DWH3DODHR]RLF$W
SUHVHQW LW LV FKDUDFWHULVHG E\ LQFUHDVHG VHLVPLFLW\ JLYLQJ SURRI RI RQJRLQJ WHFWRQLF DFWLYLW\ 7KHUHIRUH
VWXG\LQJWKHWHFWRQLFHYROXWLRQRIWKLVDUHDFDQLPSURYHWKHXQGHUVWDQGLQJRIYDULRXVWHFWRQLFSURFHVVHVWKDW
VKDSHWKHHDUWK¶VFUXVW







ZLWK QRUPDO IDXOWLQJ DORQJ 11(RULHQWHG IDXOWV ,Q WKH VHGLPHQWDU\ FRYHU WKLV  ZDV PDQLIHVWHG LQ







DV WUDQVIHU ]RQHV$ORQJ WKHVH WUDQVIHU ]RQHV VLQLVWUDOREOLTXH UDPSVGHYHORSHGDQGDOORZHG WKHGHWDFKHG
VHGLPHQWVWREHWUDQVIHUUHGVLQLVWUDOO\WRWKHQRUWK$VDUHVXOWWKHQRUWKHUQ-XUD0RXQWDLQVUHYHDODJHRPHWU\
WKDWODUJHO\PLPLFVWKHVWUXFWXUDOSDWWHUQLQKHULWHGIURP3DODHRJHQHH[WHQVLRQDOWHFWRQLFV




'\QDPLFDOO\ VFDOHG VDQGVLOLFRQHPRGHOV VKRZHG WKDWZLWKLQZUHQFK V\VWHPV WKH UHDFWLYDWLRQRI
IDXOWVLQDVDQGFRYHUVHSDUDWHGIURPDEDVDOGLVFRQWLQXLW\E\DYLVFRXVGpFROOHPHQWOD\HULVVWURQJO\FRQWUROOHG
E\ WKHPHFKDQLFDO FRXSOLQJEHWZHHQ³EDVHPHQW´ DQG³FRYHU´ DFURVV DGpFROOHPHQW OD\HU7KHFRXSOLQJ LQ
WXUQGHSHQGVRQWKHGLVSODFHPHQWUDWHVDSSOLHGWRWKHEDVDOSODWH7KHH[SHULPHQWDOVHWXSZDVLQVSLUHGIURP























7KH ¿UVW DXWKRU KDV SHUIRUPHG DOO WKH ¿HOGZRUN DQG VDPSOLQJ RI IDXOWVOLS GDWD IRU WKH





























7KLV FKDSWHU DGGUHVVHV WKHJHRPRUSKRORJLFDO HYROXWLRQ LQ WKH VRXWKHUQPRVW8SSHU5KLQH
*UDEHQDQGDGMDFHQW-XUDIURP/DWH3OLRFHQHWRUHFHQWWLPHV7KHFHQWUHSLHFHRIWKLVVWXG\LV
WKHGRFXPHQWDWLRQRIV\VWHPDWLFDOO\DOLJQHGJHQWOHV\QDQGDQWLFOLQHVLQWKHVRXWKHUQPRVW
8SSHU 5KLQH *UDEHQ SHUFHSWLEOH LQ D FRQWRXU PDS RI WKH EDVH RI /DWH 3OLRFHQH ÀXYLDO



















7KLV FKDSWHU UHSUHVHQWV DQ H[SHULPHQWDO DSSURDFK RQ WKH HIIHFWV RI IDXOW UHDFWLYDWLRQ LQ
WUDQVSUHVVLRQDO ZUHQFK VHWWLQJV EDVHG RQ G\QDPLFDOO\ VFDOHG VDQGVLOLFRQH PRGHOV 7KH
[H[SHULPHQWDO UHVXOWV DUH FRQIURQWHGZLWK WKH VWUXFWXUDO JUDLQ RI WKH5KLQH%UHVVH WUDQVIHU
]RQH ZKLFK EHDUV HYLGHQFH IRU WUDQVSUHVVLRQDO IDXOW UHDFWLYDWLRQ VLQFH WKH 1HRJHQH
7KH VWXG\ JLYHV LQVLJKW RQ IDXOW UHDFWLYDWLRQ LQ EULWWOHYLVFRXV V\VWHPV ,W VKRZV WKDW WKH
³EDVHPHQWWULJJHUHG´ IDXOW UHDFWLYDWLRQ LQ D EULWWOH FRYHU VHSDUDWHG IURP WKHEDVHPHQW E\
DYLVFRXVGpFROOHPHQWOD\HULVVWURQJO\GHSHQGHQWRQWKHFRXSOLQJEHWZHHQFRYHUDQGEDVH
DFURVVWKHGpFROOHPHQW
7KH ¿UVW DXWKRU KDV GHVLJQHG WKH H[SHULPHQWDO VHWXS DQG SHUIRUPHG DOO WKH H[SHULPHQWV








7KLVFKDSWHUUHSUHVHQWVD\HWXQSHUIHFWHGPDQXVFULSW WKDW LVDOVR LQWHQGHGIRUSXEOLFDWLRQ
,W SURYLGHV DGGLWLRQDO HYLGHQFH IRU 3RVW/DWH 3OLRFHQH WKLFNVNLQQHG WHFWRQLFV LQ WKH
VRXWKHUQPRVW 8SSHU 5KLQH *UDEHQ E\ FRPELQLQJ UHVXOWV IURP RXWFURS IDXOWVOLS GDWD
JHRPRUSKRORJ\ VXEVXUIDFH DQG JHRSK\VLFDO GDWD $ QHZO\ FRPSLOHG PDS RI WKH %DVH
7HUWLDU\VXUIDFHFRYHULQJPXFKRIWKHVRXWKHUQPRVWJUDEHQUHYHDOVWKHFRPSUHVVLYHDQGRU
WUDQVSUHVVLYH UHDFWLYDWLRQRI EDVHPHQW IDXOWV)XUWKHUPRUH HVWLPDWHVRQ WKHGLVSODFHPHQW
UDWHV VLQFH WKH/DWH3OLRFHQH DUHPDGH EDVHG RQ D UHVWRUDWLRQ RI WKH EDVH RI IROGHG/DWH







6HOHFWHGRULJLQDODQG LQWHUSUHWHG UHÀHFWLRQVHLVPLF VHFWLRQVDQG ORJVRIH[SORUDWLRQZHOOV
XVHGIRUVHLVPLFUHÀHFWRUFRUUHODWLRQVDQGIRUWKHFRQVWUXFWLRQRIVXEVXUIDFHPDSV
$SSHQGL[










































   UDPSVDVVRFLDWHGZLWK-XUDIROGLQJ 
 6WUDWLJUDSKLFFRQVWUDLQWVUHJDUGLQJWKHWLPLQJRIGHIRUPDWLRQUHODWHG









 5HIHUHQFHV          
&KDSWHU3OLR3OHLVWRFHQHWUDQVSUHVVLRQDOUHDFWLYDWLRQRI3DOHR]RLFDQG3DOHRJHQH
VWUXFWXUHVLQWKH5KLQH%UHVVHWUDQVIRUP]RQHQRUWKHUQ6ZLW]HUODQGDQGHDVWHUQ)UDQFH 
 $EVWUDFW         
 ,QWURGXFWLRQ         
 *HRORJLFDODQGWHFWRQLFIUDPHZRUN      
 3HUPR&DUERQLIHURXVWURXJKVRIQRUWKHUQ6ZLW]HUODQG   
 0HVR]RLFVXEVLGHQFH        
 &HQR]RLFULIWLQJ        
 0LRFHQH-XUDIROGLQJ        
 'HSRVLWLRQRIWKH3OLRFHQH³6XQGJDXJUDYHO´    
 6WUXFWXUDOHYLGHQFHIRU0LGGOH3OLRFHQHWRUHFHQWWHFWRQLFV   
 7KH³6XQGJDXJUDYHO´EDVHPDS     
 $QWLFOLQHVRI5pFKpV\DQG)ORULPRQW    
  *HRORJLFDOGDWD      
  6HLVPLFGDWD       
  *HRHOHFWULFGDWD      
 7HFWRQLFDOO\LQGXFHG\RXQJXSOLIWLQIHUUHGIURPWKHGUDLQDJHSDWWHUQ 
 6\QWKHVLV         
 6XPPDU\DQGGLVFXVVLRQ       
 &RQFOXVLRQV         
 $FNQRZOHGJHPHQWV        














































  WRVLQLVWUDOVWULNHVOLSIDXOWLQJLQWKH85* 
 &RQWURORIEDVHPHQWIDXOWVRQGpFROOHPHQWWHFWRQLFV 
 'LVSODFHPHQWUDWHGHSHQGHQFHRIIDXOWUHDFWLYDWLRQLQEULWWOHYLVFRXV















,W LV IXUWKHUPRUH RI SDUDPRXQW LPSRUWDQFH LQ VHLVPLF KD]DUG DVVHVVPHQWZKHWKHU
QHRWHFWRQLFGHIRUPDWLRQLVSULPDULO\WKLQVNLQQHGRUWKLFNVNLQQHGLHZKHWKHUGHIRUPDWLRQ






8SSHU5KLQH*UDEHQ DQG WKH -XUD0RXQWDLQV DQ DUHDZKHUH WKH(XURSHDQ&HQR]RLF ULIW
V\VWHP LQWHUIHUHVZLWK WKH QRUWKHUQ$OSLQH IRUHODQG 7KH DUHDZDV FKRVHQ EHFDXVH RI LWV
RQJRLQJWHFWRQLFDFWLYLW\PDQLIHVWHGQRWRQO\E\LQVWUXPHQWDOO\UHFRUGHGVHLVPLFLW\EXWDOVR
E\VHYHUDOKDUPIXOHDUWKTXDNHVWKDWDIIHFWHGHJWKHFLW\RI%DVHOLQKLVWRULFDOWLPHV





1HRWHFWRQLFV LV D FROODERUDWLYH QHWZRUN RI  8QLYHUVLWLHV DQG JRYHUQPHQWDO DJHQFLHV
IURP*HUPDQ\)UDQFH WKH1HWKHUODQGVDQG6ZLW]HUODQGZKRVHIRFXVZDVRQWKHVHLVPLF
KD]DUGDQGQHRWHFWRQLFV LQ WKH8SSHU5KLQH*UDEHQDQGVXUURXQGLQJDUHDVDVZHOODVRQ
WKH VXVWDLQDEOHPDQDJHPHQW RI WKH ZDWHU UHVRXUFHV LQ LWV 7HUWLDU\ WR 4XDWHUQDU\ JUDEHQ
¿OO (8&2585*(17 ZDV ODXQFKHG LQ  IRU D SHULRG RI IRXU \HDUV 6LPLODUO\ WKH








8QLYHUVLW\ ,WV REMHFWLYHVZHUH WR TXDQWLI\ WKH HIIHFWV RI WKH RQJRLQJ$OSLQH FROOLVLRQ RQ
























































   






*UDEHQ )3 )UDQFRQLDQ SODWIRUP(* (JHU*UDEHQ+* +HVVHQ*UDEHQ/* 












7KH JHRORJLFDOWHFWRQLF IUDPHZRUN RI WKH VRXWKHUQ85*DQG LWV VXUURXQGLQJV DUH
LOOXVWUDWHGLQ)LJ7KHVWUXFWXUHRIWKHVRXWKHUQPRVW85*FDQEHGHSLFWHGLQD:1:
(6(WUHQGLQJ FUXVWDOVFDOH FURVV VHFWLRQ FRPSLOHG IURP YDULRXV VRXUFHV )LJ  7KH
IDXOWVDQGWKHGHSWKRIWKHEDVH7HUWLDU\VXUIDFHLQWKHZHVWHUQPRVWSDUWRIWKHVHFWLRQZHUH






































































































































































7ZHOYH H[SORUDWLRQ ZHOOV DUH DOLJQHG DORQJ RU SURMHFWHG LQWR WKH FURVV VHFWLRQ
UHVSHFWLYHO\ DQG FRQVWUDLQ WKH WKLFNQHVV RI WKH 7HUWLDU\ V\QULIW DQG 0HVR]RLF SUHULIW
VHGLPHQWV7KHWKLFNQHVVRIWKH3HUPLDQVHGLPHQWVKDVEHHQLPSOHPHQWHGIURP%RLJNDQG
6FK|QHLFKDQG+lULQJ7KHSRVLWLRQRIWKHXSSHUFUXVW±ORZHUFUXVWERXQGDU\




7KH VRXWKHUQPRVW 85* HVVHQWLDOO\ FRQVLVWV RI IRXU (GLSSLQJ KDOIJUDEHQV HDFK
RIWKHPERXQGHGE\D:GLSSLQJQRUPDOIDXOW7KHSUHVHQFHRIWKHVHKDOIJUDEHQVLPSOLHV
D VOLJKWO\ OLVWULF JHRPHWU\ RI WKH KDOIJUDEHQ ERXQGLQJ QRUPDO IDXOWV 3UHVXPDEO\ WKH




LQ DOO IRXU KDOIJUDEHQV 7KH DUHD RI VWURQJHVW ULIWUHODWHG VXEVLGHQFH LV IRXQG LQ WKH
'DQQHPDULH %DVLQ LQ WKH: ZKHUH PRUH WKDQ  P RI V\QULIW VHGLPHQWV LQFOXGLQJ
HYDSRULWHVDQGEDVLQDOPDUOVKDYHEHHQGHSRVLWHG(RIWKH,OOIXUWKIDXOWRQO\XSWRDIHZ







































































































































     

































































































































































































































































































































































LVZHOO FRQVWUDLQHG IURP VXEVXUIDFH GDWD DFURVV WKH ODUJHVW SDUW RI WKH FURVV VHFWLRQ %\
DVVXPLQJDFRQVWDQW WKLFNQHVVRI WKH0HVR]RLFVXFFHVVLRQ WKH WRS0HVR]RLFKRUL]RQZDV
WKHQH[WUDSRODWHGRQWRWKRVHSDUWVRIWKHFURVVVHFWLRQZKHUHLWKDVDOUHDG\EHHQHURGHG7KLV
QHHGHGWREHDSSOLHGRQO\WRWKHZHVWHUQDQGHDVWHUQHQGVRIWKHFURVVVHFWLRQUHVSHFWLYHO\
)LJ VKRZV WKHGHIRUPHGDQG UHVWRUHG OHQJWKVRI WKH WRS0HVR]RLFKRUL]RQPHDVXUHG
EHWZHHQDZHVWHUQSLQSRLQWZKLFKFRLQFLGHVZLWKWKHZHVWHUQHQGRIWKHFURVVVHFWLRQDQG








































































     
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,Q -+ ,OOLHV DQG 6 0XHOOHU (GLWRUV *UDEHQ 3UREOHPV 3URFHHGLQJV RI DQ ,QWHUQDWLRQDO 5LIW








'RHEO )  'LH WHUWLlUHQ XQG TXDUWlUHQ 6HGLPHQWH GHV VGOLFKHQ 5KHLQJUDEHQV ,Q -+ ,OOLHV DQG








/DXEVFKHU +  'LH 6GRVWHFNH GHV 5KHLQJUDEHQV  HLQ NLQHPDWLVFKHV XQG G\QDPLVFKHV 3UREOHP
(FORJDH*HRORJLFDH+HOYHWLDH































7KH VRXWKHUQ HQG RI WKH 8SSHU 5KLQH *UDEHQ LV IRUPHG E\ D PDMRU FRQWLQHQWDO
WUDQVIHU]RQHZKLFKZDVORFDOLVHGE\WKHUHDFWLYDWLRQRI(1(RULHQWHGEDVHPHQWIDXOWVRI
/DWH3DODHR]RLFRULJLQ$FRPELQDWLRQRIVXEFURSGDWDGHULYHGIURPH[SORUDWLRQZHOOVDQG
UHÀHFWLRQVHLVPLF OLQHVDQGSDODHRVWUHVVDQDO\VLVSURYLGHGQHZFRQVWUDLQWVRQ WKH WLPLQJ
DQGNLQHPDWLFVRILQWHUDFWLQJEDVHPHQWIDXOWV5LIWLQJLQWKHVRXWKHUQ8SSHU5KLQH*UDEHQ
EHJDQ LQ WKH 8SSHU 3ULDERQLDQ XQGHU UHJLRQDO :1:(6(GLUHFWHG H[WHQVLRQ RULHQWHG
URXJKO\ SHUSHQGLFXODU WR WKH JUDEHQ D[LV ,Q WKH VWXG\ DUHD WKLV OHG WR WKH IRUPDWLRQ RI
11(WUHQGLQJKDOIJUDEHQV6LPXOWDQHRXVO\(1(WUHQGLQJEDVHPHQWIDXOWVVLWXDWHGLQWKH
DUHDRIWKHIXWXUH5KLQH%UHVVH7UDQVIHU=RQHZHUHUHDFWLYDWHGLQDVLQLVWUDOO\WUDQVWHQVLYH














LQKHULWHG IURP WKH 9DULVFDQ RURJHQ\ DQG VXEVHTXHQW /DWH &DUERQLIHURXV WR 3HUPLDQ

&KDSWHU
SRVWRURJHQLF WUDQVWHQVLRQ /DXEVFKHU  =LHJOHU  6FKXPDFKHU  7UDQVIHU









GLSSLQJ HQpFKHORQ IDXOWV (OPRKDQGHV 7URQ DQG%UXQ0F&OD\ HW DO 
6XFK PRGHOV LPSO\ WUDQVWHQVLRQDO UHDFWLYDWLRQ RI WKH EDVDO GLVFRQWLQXLW\ DQG \LHOG IDXOW
SDWWHUQV FRPSDUDEOH WR WKRVH HQFRXQWHUHG LQ WKH5%7=&RQVHTXHQWO\ LWZDV DUJXHG WKDW
WKHIDXOWSDWWHUQ LQ WKH5%7=IRUPHG LQUHVSRQVH WRUHJLRQDOVFDOHVLQLVWUDO WUDQVWHQVLRQDO
UHDFWLYDWLRQ RI (1( WR1(RULHQWHG EDVHPHQW IDXOWV WUHQGLQJ REOLTXHO\ WR WKH H[WHQVLRQ
GLUHFWLRQ/DFRPEHHWDO
7KHDLPRIWKLVVWXG\LVWRSURYLGHIXUWKHUFRQVWUDLQWVRQWKHNLQHPDWLFVWKHVWUHVV
¿HOG DQG WKH LQWHUDFWLRQ RI GLIIHUHQWO\ RULHQWHG IDXOWV LQ UHVSRQVH WR 3DODHRJHQH ULIWLQJ
6XEVXUIDFHLQIRUPDWLRQGHULYHGIURPLQGXVWU\W\SHUHÀHFWLRQVHLVPLFOLQHVDQGZHOO ORJV


























H[WHQVLRQDO ÀH[XUHV PRQRFOLQHV DQGRU FRPSUHVVLRQDO DQWLFOLQHV 7KH ÀH[XUHV IRUPHG
GXULQJ(R2OLJRFHQH ULIWLQJ7KH\ZHUHSDUWO\ UHDFWLYDWHG LQSRVW2OLJRFHQH WLPHVXQGHU





FRQWDLQLQJ 7HUWLDU\ VHGLPHQWV ZKLFK HQFURDFK VRXWKZDUG RQ WKH -XUD GRPDLQ )LJ 
1XPHURXV 1 WR 11( (1( DQG VXERUGLQDWHO\ 1:VWULNLQJ QRUPDO IDXOWV GLVVHFW WKH
0HVR]RLFVHULHVRIWKH7DEXODU-XUDDQGWKH7HUWLDU\¿OORIWKH85*
3DODHRJHQHULIWLQJ








































































RI WKH ³)RUDPLQLIHUD0DUO´ ³)LVFKVFKLHIHU´ DQG ³0HOHWWD EHGV´ )LVFKHU D )LVFKHU
 'XULQJHU  7KHVH VHGLPHQWV JUDGH VRXWKZDUG LQWR WKLQEHGGHG FRPSDFW





OLPHVWRQHV IRUPHG LQ D SHULRG ZKHQ FRQQHFWLRQV WR WKH PDULQH UHDOP ZHUH LQWHUUXSWHG
6LVVLQJK
'XULQJ WKH%XUGLJDOLDQ ULIWUHODWHG VXEVLGHQFH RI WKH VRXWKHUQ85* VWRSSHG DQG
LWVVHGLPHQWDU\¿OOZDVVXEMHFWHGWRHURVLRQ/DXEVFKHU'q]HVHWDOVXEPLWWHG7KLV
HURVLRQZDV UHODWHG WR WKHXSOLIWRI WKH9RVJHV%ODFN)RUHVWDUFKZKLFKGHYHORSHGHLWKHU
LQ UHVSRQVH WR WKH DUULYDO RI WKH QRUWKZDUGPLJUDWLQJ$OSLQH IRUHEXOJH /DXEVFKHU 
/DXEVFKHURU LQUHVSRQVH WR OLWKRVSKHULFIROGLQJ=LHJOHUHWDO LQSUHVV7KHXSOLIW
ZDV DVVRFLDWHGZLWK D FKDQJH LQ WKH UHJLRQDO VWUHVV SDWWHUQ IURP YHUWLFDOV DQG:1:









7KH GLVWULEXWLRQ RI SDUWO\ IDXOWFRQWUROOHG 3HUPR&DUERQLIHURXV WURXJKV LQ










































































































































































































































































































































































































































































































































































































RIZHOOGDWD LQ WKLV DUHD WKH VWUXFWXUHRI WKLVSDUWRI WKH WURXJK LVPDLQO\FRQVWUDLQHGE\
UHÀHFWLRQVHLVPLFGDWD,QWKHVRXWKHUQ9RVJHVIXUWKHUWRWKHZHVWWKHWKLFNQHVVRI3HUPR
&DUERQLIHURXV VHGLPHQWV LV FRQVWUDLQHG E\ RXWFURSV $ GLVWLQFWLRQ ZDV PDGH EHWZHHQ
³GHHSWURXJKV´WKLFNQHVVRI3HUPLDQVHGLPHQWV!PDQG³WURXJKVKRXOGHUV´P
3HUPLDQ'HVSLWH OLPLWHGZHOODQGVHLVPLFFRQWURO LW LVREYLRXV WKDW WKH&RQVWDQFH)ULFN
WURXJK OLQNVXSZLWK WKHVRXWKHUQEUDQFKRI WKH%XUJXQG\ WURXJK1HYHUWKHOHVVDQDUURZ







/DWH3DODHR]RLFDQGKDVD WUHQGVLPLODU WR WKH:),WV ORFDWLRQFRLQFLGHVZLWK WKHHDVWHUQ







VXESDUDOOHO WR WKH85* :HUQHU DQG)UDQ]NH  DQG UHIHUHQFHV WKHUHLQ (YLGHQFH IRU
0HVR]RLFUHDFWLYDWLRQRI/DWH3DODHR]RLFIDXOWVKDVUHFHQWO\EHHQSURYLGHGE\VWUDWLJUDSKLF







VHW FRQVLVWVRI(1(WUHQGLQJ IDXOWV UHIHUUHG WR DV WKH ³3HUPR&DUERQLIHURXV VHW´ZKLFK





















¿QGLQJ WKHDQJXODUXQFRQIRUPLW\ LWZDVH[WUDSRODWHG WKURXJKRXW WKH UHPDLQLQJSDUWRID




$IWHU LGHQWL¿FDWLRQRI WKHEDVHRI WKH0HVR]RLFRQ WKH VHLVPLF OLQHV LWVGHSWK LQ
VHFRQGVWZRZD\WUDYHOWLPHV7:7ZDVSORWWHGRQDPDSDQGFRQWRXUHGPDQXDOO\7KH
UHVXOWLQJPDS VHLVPLF UHIHUHQFHGDWXPDW PDERYH VHD OHYHO)LJ  VKRZV WKDW WKH
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EDVH0HVR]RLF VXUIDFH DUH IRXQG EHQHDWK WKH H[SRVHG0HVR]RLF LQ WKH VRXWKZKHUH WKLV
VXUIDFHUHYHDOVRQO\PRGHUDWHUHOLHI6XEVWDQWLDOUHOLHILVREVHUYHGLQWKHDUHDRIWKH85*
ZKHUHWKHEDVHRIWKH0HVR]RLFUHDFKHVLWVJUHDWHVWGHSWKLQWKH'DQQHPDULH%DVLQ)LJ
7ZR VHWV RI GLIIHUHQWO\ RULHQWHG QRUPDO IDXOWV GLVVHFW WKH EDVH0HVR]RLF VXUIDFH
WKH 5KHQLVK VHW ZKLFK WUHQGV 11( 1 SDUDOOHO WR WKH 85* DQG WKH 3HUPR
&DUERQLIHURXV VHW ZKLFK WUHQGV (1( 1 SDUDOOHO WR WKH /DWH 3DODHR]RLF WURXJK



















EHQHDWK WKH )ORULPRQW DQG5pFKpV\ ÀH[XUHV )LJV   DQG $SDUW IURP WKH HYLGHQFH










)LJ  GHSLFWV D 11:66(WUHQGLQJ  NP ORQJ UHÀHFWLRQVHLVPLF SUR¿OH WKDW











ÀH[XUH LQWR D JHQWOH DQWLFOLQH *LDPERQL HW DO  )XUWKHU VRXWK LQ WKH7DEXODU -XUD
FKDUDFWHULVHG E\ VXEKRUL]RQWDO 0HVR]RLF UHÀHFWLRQV WKH VHLVPLF OLQH UXQV DFURVV WKH
VRXWKZHVWHUQHQGRIDVPDOO7HUWLDU\HPED\PHQW6RXWKRIDJHQWOHDQWLFOLQH9HQGOLQFRXUW
DQWLFOLQH0H\HUHWDOZKLFKLQYHUWVDQDSSUR[LPDWHO\NPZLGH0HVR]RLFKRUVW





$ORQJ WKH QRUWKHUQ ULP RI WKH )ORULPRQW DQG 5pFKpV\ ÀH[XUHV RXWFURSSLQJ
FRQJORPHUDWHV FRQVLVW H[FOXVLYHO\ RI 8SSHU -XUDVVLF PDWHULDO WRS ULJKW LQVHW LQ )LJ 
6HGLPHQWRORJLFDOFULWHULDLQGLFDWHWUDQVSRUWLQZDGLOLNHVHWWLQJV'XULQJHUZKHUHDV
LQWHUFDODWLRQVRIFDOFDUHQLWHVVXJJHVWGHSRVLWLRQLQDFRDVWDOHQYLURQPHQW%LRVWUDWLJUDSKLF
PDUNHUV ZLWKLQ OLWKRORJLFDOO\ LGHQWLFDO FRQJORPHUDWHV IXUWKHU VRXWK LQ WKH 7DEXODU -XUD
WHVWLI\WRWKHLU8SSHU3ULDERQLDQWR/RZHU5XSHOLDQDJH3LFRW3LFRWHWDOLQSUHVV



































































































































































































































































































































































































































































7KH V\QULIWVHGLPHQWV FRQWDLQHG LQ WKLV KDOIJUDEHQ FRQVLVW RI PDUO\ DQG SODW\
³+DXVWHLQ´ OLPHVWRQHV7KHVH VHGLPHQWVZKLFKZHUH SHQHWUDWHG E\ ERUHKROH ³6XQG´
ORFDWHGVRPHNPQRUWKRIWKHVHLVPLFOLQHVHH)LJDUHRI8SSHU3ULDERQLDQWR/RZHU
5XSHOLDQDJHDVLQIHUUHGIURPELRVWUDWLJUDSKLFGDWDJDWKHUHGLQRXWFURSVDORQJWKHIURQWRI
WKH -XUD0RXQWDLQV )LVFKHU D )LVFKHU E /LQLJHU E'XULQJHU  3LFRW
3LFRWHW DO LQSUHVV$SURQRXQFHG UHÀHFWRU FRUUHVSRQGLQJ WR WKH8SSHU5XSHOLDQ
³0HHUHVVDQG´³5´ LQ)LJ VHHDOVR)LJRYHUVWHSV WKH IRRWZDOORI WKH)HUUHWWH IDXOW













KDUGO\ EH GHWHFWHG RQ WKH VHLVPLF VHFWLRQ )LJ 7KLV VXJJHVWV D GHWDFKPHQW DW GHHSHU











)LJ  JLYHV VLPSOL¿HG VWUDWLJUDSKLF FROXPQV IRU WKUHH H[SORUDWLRQ ZHOOV ORFDWHG
ZLWKLQ WKH)HUUHWWHKDOIJUDEHQRQ WKH)HUUHWWHKRUVWDQGRQ WKHHDVWHUQÀDQNRI WKHKDOI
JUDEHQUHVSHFWLYHO\VHHDOVR)LJ)RUDOOWKUHHZHOOVWKHEDVHRI8SSHU5XSHOLDQVWUDWD
ZDV FKRVHQ DV D UHIHUHQFH KRUL]RQ ,Q WKH EDVLQDOZHOOV 6XQG DQG.QR WKH7HUWLDU\
V\QULIW VHGLPHQWDWLRQ VWDUWVZLWK8SSHU3ULDERQLDQ WR/RZHU5XSHOLDQPDUO\ ³+DXVWHLQ´

&KDSWHU








JURZWK IDXOWLQJ DORQJ WKH5KHQLVK IDXOW VHW DQGÀH[XULQJ DORQJ WKH3HUPR&DUERQLIHURXV









LQGLFDWRUV ZHUH VOLFNROLWHV EHVW GHYHORSHG LQ PLFULWLF 8SSHU -XUDVVLF OLPHVWRQHV /HVV














































































































)LJ  D ,QWHUVHFWLQJ QRUPDO IDXOWV LQ
DQRXWFURSRI2[IRUGLDQOLPHVWRQHVDW WKH
HDVWHUQWHUPLQDWLRQRIWKH5pFKpV\ÀH[XUH
E ,QWHUSUHWHG OLQH GUDZLQJ RI D (
:VWULNLQJ IDXOW SODQHV GDUNHU VKDGLQJ
LQWHUVHFWZLWK16WUHQGLQJ IDXOWV OLJKWHU
VKDGLQJ %RWK VHWV RI QRUPDO IDXOWV DUH
RIIVHWDORQJDVXEKRUL]RQWDOEHGGLQJSODQH
ZKLWH ZLWK VWULDWLRQV GHYHORSHG GXULQJ
/DWH1HRJHQHVKRUWHQLQJRIWKHÀH[XUHF
,OOXVWUDWLRQ RI WZR LQWHUVHFWLQJ PXWXDOO\
RUWKRJRQDOIDXOWVHWVUHVXOWLQJLQH[WHQVLRQ
LQWR WZR SHUSHQGLFXODU GLUHFWLRQV $
PDUNHU EHG LV VKRZQ LQ ZKLWH G )DXOW
SODQHVIURPDVKRZQLQWKHVWHUHRJUDSKLF
SURMHFWLRQHTXDODUHDORZHUKHPLVSKHUH
6PDOO DUURZV LQGLFDWH PRYHPHQW RI WKH
KDQJLQJZDOOEORFN/DUJHDUURZVLQGLFDWH
LQIHUUHGH[WHQVLRQGLUHFWLRQV
)LJ  D 6PDOOVFDOH FRQMXJDWH QRUPDO
IDXOWV LQ &KDWWLDQ VDQGV E 'HWDLO IURP
D ZLWK GLVSODFHG PDUNHUV F JUHDWFLUFOH








-XUDVVLF DJH &UHVFHQWLF RU OXQDWH




IDXOW ]RQHV ,Q WKH FDVH RI XQVWULDWHG
IDXOW SODQHV HVSHFLDOO\ LQ 3DODHRJHQH
V\QULIW VHGLPHQWV WKH VKHDU VHQVHZDV
LQIHUUHG IURP FRQMXJDWH IDXOW JHRPHWU\
RU IURP GLVSODFHGPDUNHUV 7KH TXDOLW\
RI VOLS VHQVH LQGLFDWRUV ZDV FODVVL¿HG
DVH[FHOOHQWJRRGRUSRRU LQRUGHU WRDOORZIRUZHLJKWLQJGXULQJVXEVHTXHQWSDODHRVWUHVV
D[HV FDOFXODWLRQV$GGLWLRQDOO\ WKH ³LPSRUWDQFH´ RI IDXOWVZDV HVWLPDWHG LQ D TXDOLWDWLYH
PDQQHUEDVHGRQWKHGLPHQVLRQVRIWKHH[SRVHGSDUWRIWKHIDXOWSODQHWKHDPRXQWRI
GLVSODFHPHQWLIGHWHFWDEOHDQGWKHSUHVHQFHRUDEVHQFHRIFDWDFODVLWHRUIDXOWJRXJH
2YHUSULQWLQJ UHODWLRQVKLSV VXSHULPSRVHG VOLFNHQVLGHV FURVVFXWWLQJ IDXOWV )LJ
DOORZHG WKHHVWDEOLVKPHQWRID UHODWLYHFKURQRORJ\RI IDXOWLQJ7KLV LQ WXUQSHUPLWWHG
DVHSDUDWLRQRIKHWHURJHQHRXVIDXOWSRSXODWLRQVLQWRKRPRJHQHRXVVXEVHWV WKDWUHÀHFWRQH
SDUWLFXODU GHIRUPDWLRQ SKDVH RQO\ :KHUH ¿HOG HYLGHQFH DQG UHJLRQDO JHRORJLF FRQWH[W






 ORFDWLRQV LQ WKH VWXG\ DUHD \LHOGHG D VXI¿FLHQW QXPEHU RI IDXOWV SHU VLWH  RU
PRUHWRGHULYHSDODHRVWUHVVD[HVRULHQWDWLRQVRIWKHPHDVXUHGIDXOWVWULDWLRQVUHYHDO
SLWFKDQJOHVLHWKHDQJOHEHWZHHQWKHOLQHDWLRQDQGWKHKRUL]RQWDOPHDVXUHGLQWKHLQFOLQHG

























)RU GDWDVHWV ZLWK OHVV WKDQ 
IDXOWVOLS SDLUV WKH 37D[HV PHWKRG
ZDVDSSOLHG0DUUHWWDQG$OOPHQGLQJHU
 3HUHVVRQ  ³7HFWRQLFV)3´
WKH VRIWZDUH SDFNDJH XVHG IRU
FDOFXODWLRQ DQG JUDSKLFDO RXWSXW
5HLWHU DQG $FV  DOORZHG
IRU DUELWUDULO\ FKRRVLQJ WKH DQJOH
EHWZHHQIDXOWSODQHDQGWKHLQFUHPHQWDO
VKRUWHQLQJ D[LV 3 )ROORZLQJ RXU
REVHUYDWLRQV RI FRQMXJDWH QRUPDO
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$ HQFRPSDVVHV WKH WZR HQpFKHORQ DOLJQHG )ORULPRQW DQG5pFKpV\ ÀH[XUHV )LJ  WKDW
UHPDLQHGODUJHO\XQDIIHFWHGE\FRPSUHVVLRQDSDUWIURPVOLJKW16VKRUWHQLQJLQSRVW/DWH
3OLRFHQH WLPHV *LDPERQL HW DO  'RPDLQ % FRYHUV WKH HDVWHUQ SDUW RI WKH IURQWDO
)HUUHWWH IROG ZKLFK IRUPHG GXULQJ8SSHU0LRFHQH WR /RZHU 3OLRFHQH WKLQVNLQQHG -XUD




,Q VXPPDU\ WKH DQDO\VLV RI IDXOW VHWV LQGLFDWHV WKDW DZD\ IURP WKH ÀH[XUHV
IRUPLQJ WKHERXQGDU\EHWZHHQ WKH H[SRVHG0HVR]RLF VHGLPHQWV DQG WKH85*H[WHQVLRQ
ZDV SUHGRPLQDQWO\ SHUSHQGLFXODU WR WKH JUDEHQ$ORQJ WKH VRXWKHUQ ERUGHU RI WKH85*
KRZHYHUWKHUHLVJRRGHYLGHQFHIRUUDGLDOH[WHQVLRQZLWKDSUHIHUHQFHIRUH[WHQVLRQDORQJ
WKH SUHH[LVWLQJ VXESHUSHQGLFXODU 5KHQLVK DQG 3HUPR&DUERQLIHURXV IDXOW VHWV )LJ 

6LPXOWDQHRXVQRUPDOIDXOWLQJDQGH[WHQVLRQDOÀH[XULQJ























































































)LJ  ([WHQVLRQ GLUHFWLRQV GLYHUJLQJ DUURZV GXULQJ (R2OLJRFHQH ULIWLQJ LQ WKH VRXWKHUQPRVW 85* DQG



























WKH (XURSHDQ 3ODWIRUP %HUJHUDW  &RQVHTXHQWO\ WKH GHULYHG :1:(6(GLUHFWHG
H[WHQVLRQLVFRQVLGHUHGDUHJLRQDOWUHQG+RZHYHUZHREVHUYHWKDWWKLV:1:(6(RULHQWHG
UHJLRQDO H[WHQVLRQ LV VXSHULPSRVHG ZLWK VLPXOWDQHRXV 16RULHQWHG H[WHQVLRQ DORQJ WKH









WKH VWULNH RI WKH ÀH[XUHV7KHVH GHYLDWLQJ H[WHQVLRQ GLUHFWLRQV DUHPRVW SUREDEO\ GXH WR
VWUHWFKLQJRIWKHOLPHVWRQHGRPLQDWHGVHGLPHQWVLQWKHRXWHUDUFRIWKHÀH[XUHG0HVR]RLF










7KH 3HUPR&DUERQLIHURXV IDXOWV WUHQG DW DQJOHV EHWZHHQ £ WR WKH LQIHUUHG
H[WHQVLRQ GLUHFWLRQ :1:(6( GHULYHG DW ORFDOLWLHV DZD\ IURP WKH ÀH[XUHV &RPELQHG
ZLWK WKH REVHUYHG HQpFKHORQ DOLJQPHQW RI WKH )ORULPRQW DQG 5pFKpV\ ÀH[XUHV WKLV
VXJJHVWVWKDWWKHUHDFWLYDWHGXQGHUO\LQJ(1(RULHQWHG3HUPR&DUERQLIHURXVEDVHPHQWIDXOW
DOVR DFFRPPRGDWHG D VLQLVWUDOZUHQFK FRPSRQHQW LQ DGGLWLRQ WR WKH WRSWRWKH1 QRUPDO
FRPSRQHQW7KHVLPXOWDQHRXVDFWLYLW\DORQJJURZWK IDXOWVDQGH[WHQVLRQDOÀH[XUHVPLJKW
WKXV UHÀHFW WKH WUDQVLWLRQ IURPULIWSHUSHQGLFXODUH[WHQVLRQSUHYDLOLQJ IXUWKHUQRUWK LQ WKH





6WULNHVOLS IDXOWV RU IDXOWVZLWKDSURQRXQFHGREOLTXHVOLSFRPSRQHQW DUHFRQVSLFXRXVO\
DEVHQW LQ WKH VHGLPHQWDU\ FRYHU RI WKH LQYHVWLJDWHG DUHD )LJ  DQG DSSDUHQWO\ DOVR
HOVHZKHUHLQWKHUHJLRQ/DUURTXHDQG/DXUHQW/DFRPEHHWDO2QHH[SODQDWLRQ
IRUWKHDEVHQFHRIVWULNHVOLSIDXOWVLQWKHFRYHULVWKDWWKHVWULNHVOLSFRPSRQHQWDORQJWKH
(1(WUHQGLQJ EDVHPHQW IDXOWV ZDV SDUWLWLRQHG EHWZHHQ EDVHPHQW DQG VHGLPHQWDU\ FRYHU
DORQJ D0LG DQGRU 8SSHU 7ULDVVLF GHWDFKPHQW VXFK DV LQIHUUHG IRU WKH )ORULPRQW DQG
5pFKpV\ÀH[XUHVDQGOHGWRHQpFKHORQH[WHQVLRQLQWKHFRYHU,QDGGLWLRQWKHWRWDODPRXQW





PDSRI)LJ ZDV FRQVWUXFWHG7KH11(WUHQGLQJ)HUUHWWH IDXOW ERXQGV WKH HDVWGLSSLQJ
)HUUHWWH KDOIJUDEHQ$ VPDOOHU QRUPDO IDXOW DQWLWKHWLF ZLWK UHVSHFW WR WKH )HUUHWWH IDXOW
ERXQGVWKHKDOIJUDEHQLQWKHZHVW7KHKDOIJUDEHQJHRPHWU\LPSOLHVDOLVWULFFRQ¿JXUDWLRQ
RIWKH)HUUHWWHIDXOWZLWKDGHWDFKPHQWOHYHOSUHVXPDEO\URRWHGDWWKHFUXVWDOEULWWOHGXFWLOH
WUDQVLWLRQ (QpFKHORQ DOLJQHG ÀH[XUHV DUH GHYHORSHG DERYH DQ (1(RULHQWHG KLJKDQJOH
EDVHPHQWIDXOWZKLFKUHYHDOVVLQLVWUDOVWULNHVOLSNLQHPDWLFVZLWKDSURQRXQFHGREOLTXHVOLS
FRPSRQHQW'HFRXSOLQJDFURVV0LGGOH7ULDVVLFHYDSRULWHVDOORZHGH[WHQVLRQDOÀH[XULQJRI
WKH RYHUO\LQJ0HVR]RLF VWUDWD ([WHQVLRQDO JURZWK IDXOWLQJ DQG ÀH[XULQJ RFFXUUHG XQGHU
UHJLRQDO:1:(6(H[WHQVLRQ+RZHYHU H[WHQVLRQDO ÀH[XULQJ DERYH UHDFWLYDWHG 3HUPR
&DUERQLIHURXV EDVHPHQW IDXOWV LQGXFHG ORFDO 16RULHQWHG H[WHQVLRQ 7KLV OHG WR D ORFDO
VXSHUSRVLWLRQ RI ERWK H[WHQVLRQDO GLUHFWLRQV 6LPXOWDQHRXV IDXOWLQJ DQG ÀH[XULQJ FUHDWHG
























UHJLRQDO:1:RULHQWHG H[WHQVLRQ GXULQJ WKH 8SSHU 3ULDERQLDQ WR /RZHU 5XSHOLDQ$SSUR[LPDWHO\ WLPHV





7R WKH QRUWK RI WKH 5%7= UHJLRQDO:1:(6(H[WHQVLRQ LV ZHOO GH¿QHG DORQJ
WKHIDXOWV\VWHPRI WKH85*+RZHYHUDORQJWKH5%7=WKHUH LVHYLGHQFHIRUURXJKO\1















DQG1HRWHFWRQLFV SURMHFW DQGEHQH¿WHG IURP ORJLVWLF DQG¿QDQFLDO VXSSRUW E\ WKH(XURSHDQ8QLRQIXQGHG
















%HUJHUDW ) &KRURZLF] -  (WXGH GHV LPDJHV /DQGVDW GH OD ]RQH WUDQIRUPDQWH5KLQ6D{QH )UDQFH
*HRORJLVFKH5XQGVFKDX
%LWWHUOL%UXQQHU3*HRORJLVFKHU)KUHUGHU5HJLRQ%DVHO%LUNKlXVHU%DVHOS




















'LHEROG 3  'HU 1RUGVFKZHL]HU 3HUPRNDUERQ7URJ XQG GLH 6WHLQNRKOHQIUDJH GHU 1RUGVFKZHL]
9LHUWHOMDKUVVFKULIWGHU1DWXUIRUVFKHQGHQ*HVHOOVFKDIWLQ=ULFK
'LHEROG31DHI+'HU1RUGVFKZHL]HU3HUPRNDUERQWURJ1DJUDLQIRUPLHUW






'XULQJHU 3  /HV FRQJORPpUDWV GHV ERUGXUHV GX ULIW FpQR]RwTXH UKpQDQ '\QDPLTXH VpGLPHQWDLUH
























.RFK 5  *HRORJLVFKH %HVFKUHLEXQJ GHV %HFNHQV YRQ /DXIHQ LP %HUQHU -XUD ,Q %HLWUlJH ]XU







3UREOHPV3URFHHGLQJVRI DQ ,QWHUQDWLRQDO5LIW6\PSRVLXPKHOG LQ.DUOVUXKH ,QWHUQDWLRQDO
8SSHU0DQWOH3URMHFW(6FKZHLW]HUEDUW¶VFKH6WXWWJDUWSS
/DXEVFKHU+6RPHRYHUDOODVSHFWVRI-XUDG\QDPLFV$PHULFDQ-RXUQDORI6FLHQFH














/LQLJHU + D %HPHUNXQJHQ ]XU 7HNWRQLN DP 6GHQGH GHV 5KHLQJUDEHQV ,Q ,OOLHV -+ 0XHOOHU 6
HGV*UDEHQ3UREOHPV3URFHHGLQJVRI DQ ,QWHUQDWLRQDO5LIW6\PSRVLXPKHOG LQ.DUOVUXKH
,QWHUQDWLRQDO8SSHU0DQWOH3URMHFW(6FKZHLW]HUEDUW¶VFKH6WXWWJDUWSS
/LQLJHU + E *HRORJLVFKHU $WODV GHU 6FKZHL]   $WODVEODWW  %RQIRO PLW (UOlXWHUXQJHQ
.PPHUO\	)UH\%HUQ
/XW] 0  6WUDWLJUDSKLVFKH XQG WHNWRQLVFKH 8QWHUVXFKXQJHQ DP VGZHVWOLFKHQ 6FKZDU]ZDOGUDQG
]ZLVFKHQ:LHVHQWDOXQG+RFKUKHLQ2EHUUKHLQJHRO$EK
0DUUHWW5$OOPHQGLQJHU5:.LQHPDWLFDQDO\VLVRIIDXOWVOLSGDWD-6WUXFW*HRO














































:HW]HO$$OOHQEDFK5$OOLD9 5HDFWLYDWHG EDVHPHQW VWUXFWXUHV DIIHFWLQJ WKH VHGLPHQWDU\ IDFLHV
LQDWHFWRQLFDOO\©TXLHVFHQWªHSLFRQWLQHQWDOEDVLQDQH[DPSOHIURP1:6ZLW]HUODQG6HGLPHQWDU\
*HRORJ\
=LHJOHU 3$ &ROOLVLRQ UHODWHG LQWUDSODWH FRPSUHVVLRQ GHIRUPDWLRQV LQ:HVWHUQ DQG&HQWUDO (XURSH
-RXUQDORI*HRG\QDPLFV
=LHJOHU3$(XURSHDQ&HQR]RLFULIWV\VWHP7HFWRQRSK\VLFV
=LHJOHU 3$ 6FKXPDFKHU0('q]HV 3 YDQ:HHV -' &ORHWLQJK 6  3RVW9DULVFDQ HYROXWLRQ RI WKH




















FRYHU 6LQLVWUDO WUDQVSUHVVLYH REOLTXH UDPSV QXFOHDWHG DORQJ 3DOHRJHQH 11(WUHQGLQJ
EDVHPHQW QRUPDO IDXOWV DQG OHG WR D QRUWKZDUG SURWUXVLRQ RI WKH -XUD IURQW HQFURDFKLQJ
RQWRWKHVRXWKHUQPRVW8SSHU5KLQH*UDEHQ6KRUWHQLQJDPRXQWDFURVVWKHIURQWDODQWLFOLQHV
LV JUHDWHVW DORQJ WKHREOLTXH UDPSV DQGGHFUHDVHV DORQJVWULNH WRZDUGV( QHFHVVLWDWLQJ D
JHQWOHFORFNZLVHURWDWLRQRIWKHGHWDFKHGVHGLPHQWV'HVSLWHWKHIDFWWKDWWKHVWUHVV¿HOGLQ
WKH VHGLPHQWDU\FRYHU UHPDLQHGXQFKDQJHG WKLQVNLQQHG IROGLQJDQG WKUXVWLQJFDPH WRD








RIDQ LQWHUSOD\EHWZHHQH[WHQVLRQDODQGFRPSUHVVLRQDO WHFWRQLFV WKDW WRRNSODFHVLQFH WKH
HDUO\&HQR]RLF>'q]HVHWDO@5HVXOWLQJLQWHUIHUHQFHVDUHSDUWLFXODUO\FRPSOH[LQWKH
QRUWKHUQ-XUDIROGDQGWKUXVWEHOW³GHWDFKHG0HVR]RLF´RI)LJZKHUHWKHVRXWKHUQ8SSHU







-XUD WHFWRQLFV >/DXEVFKHU  @ EXW DOVR ZHUH RIWHQ UHDFWLYDWHG LQ FRPSUHVVLRQ
DQGRU WUDQVWHQVLRQ EHIRUH GXULQJ DQG DIWHU WKH /DWH0LRFHQH GpFROOHPHQW RI WKH FRYHU








IROGLQJ DQG DSSURSULDWH FURVVFXWWLQJ UHODWLRQVKLSV DUHSUHVHQWHG3DOHRVWUHVVRULHQWDWLRQV
GHULYHGIURPWKHFROOHFWHGIDXOWVOLSGDWDLQFOXGLQJWLPLQJFRQVWUDLQWVIRUWKHVHGHIRUPDWLRQV














*UDEHQ DQG8SSHU5KLQH*UDEHQ 85*ZKLFK DUH SDUWV RI WKH (XURSHDQ&HQR]RLF ULIW
V\VWHP>=LHJOHU@WKDWHVVHQWLDOO\IRUPHGGXULQJWKH/DWH(RFHQHWR2OLJRFHQH%UHVVH
*UDEHQDQG85*DUH VHSDUDWHGE\ WKH5KLQH%UHVVH WUDQVIHU ]RQH 5%7=ZKLFK OLQNHG
VLPXOWDQHRXVRSHQLQJVE\VLQLVWUDOWUDQVWHQVLYHPRYHPHQWV7KHORFDWLRQRIWKH5%7=ZDV
ODUJHO\FRQWUROOHGE\SUHH[LVWLQJ1(WR(1(WUHQGLQJIDXOWVLQKHULWHGIURP/DWH9DULVFDQ
WLPHV >/DXEVFKHU  =LHJOHU  6FKXPDFKHU  8VWDV]HZVNL HW DO D@
7KH GHYHORSPHQW RI WKH %UHVVH *UDEHQ DQG 85* LQ WKH QRUWKHUQ$OSLQH IRUHODQG ZDV
LQ D EURDG VHQVH FRQWHPSRUDQHRXVZLWK WKH FROOLVLRQSKDVHV RI WKH$OSLQH DQG3\UHQHDQ



































































































































































































































































































































































































































































































































































































































































































































































































































































































































WKHÀH[XUDO IRUHEXOJHRI WKH$OSV>/DXEVFKHU@RU WR ODUJHVFDOH OLWKRVSKHULFIROGLQJ
LQUHVSRQVHWRWKHEXLOGXSRID1:GLUHFWHGVWUHVV¿HOGWKDWLQFUHDVHGFROOLVLRQDOFRXSOLQJ
EHWZHHQ WKH$OSV DQG WKHLU QRUWKHUQ IRUHODQG >=LHJOHU HW DO @)URP(DUO\0LRFHQH
WLPHVRQZDUGVWKHVRXWKHUQ85*WKXVEHFDPHSDUWRIWKHQRUWKZHVWHUQ$OSLQHIRUHODQGDQG
KDVVLQFH WKHQUHPDLQHGXQGHU WKH LQÀXHQFHRI1:6(RULHQWHGFRPSUHVVLRQ7KLV OHG WR
HURVLRQDQGRUQRQGHSRVLWLRQ&RUUHVSRQGLQJO\DPDMRUKLDWXV LQ WKH VHGLPHQWDU\ UHFRUG
RI WKH VRXWKHUQ85* )LJ  ODUJHO\ SUHYHQWV DQDO\VLV RI LWV HYROXWLRQ DIWHU WKH(DUOLHVW
0LRFHQH
$ FRPSUHVVLYH UHDFWLYDWLRQ RI WKH 85* ERUGHU IDXOWV VXFK DV WKH 5KLQH *UDEHQ
ÀH[XUH HDVW RI %DVHO LQ WKH %XUGLJDOLDQ KDV EHHQ UHFHQWO\ SURSRVHG >/DXEVFKHU 




2QJRLQJ VKRUWHQLQJ LQ WKH$OSV GXULQJ WKH0LGGOH0LRFHQH OHDGLQJ WR VWDFNLQJ
RI FUXVWDO VOLFHV LQ WKH H[WHUQDO FU\VWDOOLQH PDVVLIV RI WKH$OSV DQG FDXVHG E\ RQJRLQJ
VXEGXFWLRQRI(XURSHDQFRQWLQHQWDOOLWKRVSKHUH>6FKPLGHWDO@OHGWRWKHGHFRXSOLQJ
RI WKH 0HVR]RLF VHGLPHQWDU\ FRYHU URFNV DORQJ 0LG WR /DWH 7ULDVVLF HYDSRULWLF VHULHV










ZKLFK KDG RIIVHW WKH 7ULDVVLF GpFROOHPHQW RI WKH -XUD0RXQWDLQV 7KLV LQKHULWHG SDWWHUQ









ZDV ODUJHO\ UHVWULFWHG WR WKHVHGLPHQWVGHWDFKHGDORQJ WKH0LGDQG8SSHU7ULDVVLFZHDN
OD\HUV >3KLOLSSHHWDO@ WKLVPRVW UHFHQWVKRUWHQLQJDSSHDUV WREHHQWLUHO\ URRWHG LQ
WKHEDVHPHQW>0H\HUHWDO *LDPERQLHWDO@,QWKHSUHVHQWGD\VWUHVV¿HOGWKH























































































































)UHVKZDWHU EHGV $OVDFLDQ 0RODVVH















XSOLIW RI 9RVJHV DQG
%ODFN )RUHVW 0DVVLIV
WKLQVNLQQHG -XUD WKUXVWLQJ DQG IROGLQJ

























7KH RULHQWDWLRQV RI IDXOWV DQG FRUUHVSRQGLQJ VWULDWLRQV ³IDXOWVOLS VHWV´ ZHUH
PHDVXUHGDWQXPHURXVVLWHVLQWKHVWXG\DUHDLQRUGHUWRGHULYHWKHRULHQWDWLRQVRIZKDWLV
FRPPRQO\ UHIHUUHG WR DV WKH RULHQWDWLRQ RI ³SDOHRVWUHVV´ D[HV DOWKRXJK WKHVH D[HV RIWHQ




DEXQGDQW LQGLFDWRUVZHUH VOLFNROLWHV REOLTXHVW\OROLWHVEHVWGHYHORSHG LQPLFULWLF8SSHU
-XUDVVLF OLPHVWRQHV /HVV IUHTXHQWO\ VOLFNHQ¿EUHV REOLTXH ¿EURXV JURZWK ZHUH IRXQG
PDLQO\ LQ RROLWKLF OLPHVWRQHV RI ERWK0LG DQG8SSHU -XUDVVLF DJH )LJ E &UHVFHQWLF












2YHUSULQWLQJ UHODWLRQVKLSV FURVVFXWWLQJ IDXOWV VXSHULPSRVHG VOLFNHQVLGHV HJ
)LJVDWRGDOORZHGHVWDEOLVKLQJDUHODWLYHFKURQRORJ\RIIDXOWLQJ7KLVLQWXUQSHUPLWWHG




)DXOWVOLS VHWV FROOHFWHG LQ WLOWHG VWUDWD ZHUH URWDWHG EDFN LQWR D SRVLWLRQ ZKHUH
EHGGLQJZDVKRUL]RQWDOEHIRUHSHUIRUPLQJVWUHVVD[HVFDOFXODWLRQV7KLVSURFHGXUHLVMXVWL¿HG

































,Q WKLV VWXG\ ZH IRFXV RQ IDXOW NLQHPDWLFV WKDW SRVWGDWH 3DOHRJHQH ULIWUHODWHG






%HIRUH SUHVHQWLQJ WKH UHVXOWV RI WKH SDOHRVWUHVV DQDO\VLV LW LV QHFHVVDU\ WR DGGUHVV
SUREOHPVRI UHSHDWHG UHDFWLYDWLRQRISUHH[LVWLQJ IDXOWV VWUDLQSDUWLWLRQLQJEHWZHHQ VWULNH
VOLSIDXOWLQJDQGIROGLQJDVZHOODVUHODWLYHDQGDEVROXWHWLPLQJFRQVWUDLQWVRIWKHNLQHPDWLFV

















LQ )LJ  11(WUHQGLQJ FRQMXJDWH IDXOWV LQKHULWHG IURP 3DOHRJHQH H[WHQVLRQ )LJ F
ZHUH¿UVW UHDFWLYDWHGDVH[WHQVLRQYHLQV WKDWDFFRPPRGDWH(:H[WHQVLRQGXULQJ11(

























)LJ  5HSHDWHG IRUPDWLRQ RI
KRUL]RQWDO VOLFNHQVLGHV RQ D IDXOW
SODQH LQ 0LG-XUDVVLF OLPHVWRQHV
DORQJ WKH -XUD IURQW FRQFRPLWDQW
ZLWK SURJUHVVLYH WLOWLQJ 1HZ
VOLFNROLWHV / ³FDUYH´ LQWR
ROGHU VOLFNROLWHV / WKDW ZHUH
DOUHDG\ WLOWHG GXULQJ DQ HDUOLHU
IROGLQJ LQFUHPHQW %RWWRP ULJKW
LQVHW LOOXVWUDWHV WKH VLWXDWLRQ LQ D
VWHUHRSORW6HH)LJIRUORFDWLRQ
)LJ  0XOWLSO\ UHDFWLYDWHG
IDXOWV LQ 0LG-XUDVVLF OLPHVWRQHV
DW WKH QRUWKHUQPRVW WLS RI WKH
)HUUHWWH -XUD )DXOWVOLS VHW 
6LPXOWDQHLW\ RI VWULNHVOLS IDXOWLQJ
DQG IROGLQJ DFFRPPRGDWHV
H[WHQVLRQ SHUSHQGLFXODU WR WKH
VKRUWHQLQJ GLUHFWLRQV 6HH )LJ 
IRU ORFDWLRQ D DQG E 6LQLVWUDO
RIIVHW RI SUHH[LVWLQJ H[WHQVLRQ
YHLQVVXFKDVWKRVHSORWWHGLQ)LJ
G GXULQJ -XUD IROGLQJ LQ /DWH
0LRFHQH WR (DUO\ 3OLRFHQH WLPHV
LQ D W\SLFDO RXWFURS H[KLELWLQJ
IDXOW UHDFWLYDWLRQ F 2ULHQWDWLRQV
RI 11(WUHQGLQJ FRQMXJDWH
IDXOWV LQKHULWHG IURP 3DOHRJHQH





RI VWULNH VOLS IDXOWV RIIVHWWLQJ
H[WHQVLRQYHLQVDQG IRUPHGGXULQJ






FRQWDLQV PDULQH DW WKH ERWWRP DQG
FRQWLQHQWDO IDXQDV RQ WRS RI /DWH
%XUGLJDOLDQ WR 6HUUDYDOLDQ DJH
ZKLFK ZHUH FRUUHODWHG ZLWK GHSRVLWV
IURP WKH0RODVVH%DVLQ VRXWK RI WKH
-XUD 0RXQWDLQV >+XJ HW DO D
E@ 6PDOOVFDOH VLQLVWUDO VWULNH
VOLS IDXOWV GLVSODFH WKH NDUVW ¿VVXUHV
)LJ  +RZHYHU WKH VDPH ¿VVXUHV
DUHDOVRRIIVHWE\EHGGLQJSDUDOOHOVOLS
UHODWHG WR IROGLQJ RI WKH &DTXHUHOOH
DQWLFOLQH DV FDQ EH MXGJHG IURP WKH
VHGLPHQWDU\ LQ¿OO VPHDUHG RXW DORQJ
EHGGLQJ SODQHV 7KHVH RXWFURS
VFDOH REVHUYDWLRQV QRW RQO\ SURYLGH
H[FHOOHQW WLPLQJ FRQVWUDLQWV EXW DOVR
VKRZWKDWWKHIRUPDWLRQRI-XUDIROGV
VXFK DV WKH &DTXHUHOOH DQWLFOLQH
LV LQWULQVLFDOO\ FRQQHFWHG ZLWK WKH
UHDFWLYDWLRQ RI SUHH[LVWLQJ 85*
SDUDOOHO GLVFRQWLQXLWLHV 6XFK REOLTXH











7KHRULHQWDWLRQVRI WKHSULQFLSDO VKRUWHQLQJ LQWHUPHGLDWHDQGH[WHQVLRQD[HVKDYH









HYLGHQFHG E\ WKH ¿VVXUH LQ¿OO VPHDUHG RXW DORQJ EHGGLQJ









D[HV´ ı ı DQG ı RU ³SDOHRVWUHVV´ D[HV 7KH
XVH RI WKH 5'0 LQ WKH SUHVHQW VWXG\ ZDV MXVWL¿HG
EHFDXVHWKHVDPSOHGIDXOWVOLSVHWVXVXDOO\VKRZHG
D KRPRJHQHRXV VSDWLDO FRYHUDJH  RQO\ IDXOWVOLS
VHWV UHSUHVHQWLQJ ³SXUH VKHDU´ ZHUH FRQVLGHUHG IRU
FDOFXODWLRQ LHZH UHMHFWHG ³VLPSOHVKHDU´ IDXOWVOLS
VHWV ZLWK RQH IDPLO\ RI SODQHV DQG  WKH UHVXOWV
ZHUH FRKHUHQWZLWK RWKHU ³VWUHVV´PDUNHUV REVHUYHG
VXFK DV KRUL]RQWDO VW\OROLWH SHDNV 7KH UHVXOWV ZHUH
FRQVLGHUHG UHOLDEOH ZKHQ WKH PD[LPD DQG PLQLPD
RI WKH FRQWRXUV HQFORVHG WKH SRVLWLRQV RIı DQGı
UHVSHFWLYHO\7KLVPHDQVWKDWWKHREWDLQHGVWUHVVD[HV
ZHUH NLQHPDWLFDOO\ FRQVLVWHQW ZLWK WKH IDXOWVOLS
VHQVHVUHFRUGHG)DXOWVOLSGDWDWKDWZHUHLQFRPSDWLEOH
ZLWK WKH REWDLQHG VWUHVV D[HV ZHUH H[FOXGHG IURP
WKH GDWDVHW ¿UVW HOLPLQDWLQJ IDXOWV H[KLELWLQJ ORZ
TXDOLW\ VOLSVHQVH LQGLFDWRUV)XUWKHUPRUH WKH UHVXOWV
GHULYHG ZLWK WKH 5'0 QHHGHG WR EH FRKHUHQW ZLWK
UHVXOWV REWDLQHG ZLWK DOWHUQDWLYH PHWKRGV DSSOLHG
WR WKH VDPH GDWD VHW QDPHO\ WKH 37D[HV PHWKRG
>0DUUHWW DQG $OOPHQGLQJHU @ $ GUDZEDFN RI
WKH 5'0 LV WKDW WKH GHULYHG VWUHVV D[LV RULHQWDWLRQV




















)LJ  VFKHPDWLF EORFN GLDJUDP





XQGHU FRPSUHVVLRQ F ÀH[XUDOVOLS
IROGLQJSDUWLDOO\RIIVHWVWKH¿VVXUHVDORQJ
EHGGLQJSDUDOOHO VOLS SODQHV EXW VWULNH
VOLSIDXOWLQJFRQWLQXHVWRDOHVVHUH[WHQW
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3  7  D [ H V
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QRW FRQVLGHUHG KHUH





DW    
&RQWRXUV DW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0D[ YDOXH  DW    
&RQWRXUV DW     





0D[ YDOXH  DW    
&RQWRXUV DW      











.  5 
6SK$S 
6LJQLILFDQFH 




0D[ YDOXH  DW    
&RQWRXUV DW     
FRQWRXUHG D[HV
'DWDVHWV 
0D[ YDOXH  DW    





WKH )ROGHG -XUD DUH FRQVLGHUHG ORZHU
URZ LQ )LJ  ,Q PDS YLHZ )LJ 
WKHVKRUWHQLQJGLUHFWLRQVUHYHDODVOLJKWO\
QRUWKZDUGGLYHUJLQJ IDQVKDSH 7KLV
GLYHUJHQFH LV SDUWLFXODUO\ SURQRXQFHG DW
WKH LPPHGLDWH -XUD IURQW ,Q WKH : DQG
DORQJ11(WUHQGLQJDQWLFOLQHVVKRUWHQLQJ
GLUHFWLRQV DUH JHQHUDOO\ 11:RULHQWHG
7RZDUGV(WKH\WHQGWRVZD\LQWRD1WR
11(RULHQWDWLRQ
7KUHH GRPDLQV WKDW FRPSULVH
DUHDV ZKHUH WKH DQWLFOLQHV VWULNH 11(
LH SDUDOOHO WR SUHH[LVWLQJ QRUPDO IDXOWV
UHODWHG WR WKH RSHQLQJ RI WKH85*ZHUH
GH¿QHG VHH GRPDLQV   DQG  LQ )LJ
 'RPDLQ  HQFRPSDVVHV WKH HQWLUH
&DTXHUHOOH DQWLFOLQH 'RPDLQV  DQG 
FRPSULVH WKH: VHJPHQW RI WKH )HUUHWWH
DQG /DQGVNURQ DQWLFOLQHV UHVSHFWLYHO\
7KH ODUJH QXPEHU RI LQGLYLGXDO IDXOW
VOLS VHWV FROOHFWHG LQ WKHVH GRPDLQV
ZDV FRPELQHG LQWR WKH GDWDVHWV IRU
WKHVH GRPDLQV DV SUHVHQWHG LQ )LJ 
7KH OHIW FROXPQ LQ )LJ  VKRZV EXON
SDOHRVWUHVV D[HV DQG FRQWRXUHG GLKHGUD
IRU WKHVH GRPDLQV ,Q DOO WKUHH GRPDLQV
WKH VKRUWHQLQJ GLUHFWLRQV DUH FRQVLVWHQWO\
11:RULHQWHG,QGRPDLQVDQGWKHFRQWRXUVLQGLFDWHWKDWWKHRULHQWDWLRQVRIıD[HVDUH
ZHOOGH¿QHGZKLOHVGLUHFWLRQVGH¿QHDJLUGOH7KLVDJDLQLQGLFDWHVDWUDQVSUHVVLYHUHJLPH
















































































LPSO\LQJ WKDW WKH ³VWUHVV GLIIHUHQFH´ ıı LV YHU\PXFK VPDOOHU FRPSDUHG WR WKH VWUHVV
GLIIHUHQFHVııRUıı,QWHUPVRIVWUHVV
WKHVH GDWDZRXOG LPSO\ D IUHTXHQW H[FKDQJH
EHWZHHQ ı DQG ı GXULQJ SURJUHVVLYH





































E\ VWULNH VOLS IDXOWLQJ QHDUO\ HTXDOV WKDW DFKLHYHG E\ WKUXVWLQJ7KLV UHVXOWV LQ DQ REODWH
VWUDLQHOOLSVRLGDQGSRLQWVWRWKHQHDUO\HTXDOO\LPSRUWDQWUROHRIVWULNHVOLSIDXOWLQJDORQJ
SUHH[LVWLQJ11(66:RULHQWHG IDXOWV LQKHULWHG IURP 3DOHRJHQH ULIWLQJ DV FRPSDUHG WR
















LQ WKH HDVWHUQ'HOpPRQW%DVLQ LQ WKH/DXIHQ%DVLQ DQG LQ WKH7DEXODU -XUD6(RI%DVHO
)LJ0DPPDO UHPDLQV LQ WKH%RLVGH5DXEH)PSURYLGHGDQDJHEHWZHHQ
0DIRUWKHVRXWKHUQRFFXUUHQFHV'HOpPRQW%DVLQDQGDVOLJKWO\\RXQJHUDJHRI0D


























VRXWKHUQSDUWRI WKH85*ZKHUH WKH\DUH IRXQG LPPHGLDWHO\DGMDFHQW WR WKH IURQWRI WKH
)HUUHWWHDQWLFOLQH)LJ+RZHYHUQRVXFKJUDYHOVDUHIRXQGDERYHWKH)HUUHWWHDQWLFOLQH











H[SHFW WKDW3OHLVWRFHQHGHSRVLWV IRXQGDORQJ WKHQRUWKHUQ VORSHVRI WKH)HUUHWWH DQWLFOLQH
FRQVWLWXWLQJLWVHURVLRQDOYHQHHUFRQWDLQDODUJHDPRXQWRI$OSLQHGHULYHGPDWHULDOW\SLFDO
IRUWKH6XQGJDXJUDYHOV>7KpREDOGHWDO/LQLJHU5XKODQGHWDO@WRJHWKHU
ZLWK WKH ORFDOO\GHULYHGPDWHULDORI -XUDVVLFDJH7KLV LVFOHDUO\QRW WKHFDVHDV WKHVORSH
GHSRVLWV DORQJ WKH )HUUHWWH DQWLFOLQH FRQWDLQ H[FOXVLYHO\ ORFDOO\ GHULYHG -XUDVVLFPDWHULDO






7KH IDXOW VHWVZHFROOHFWHGZLWKLQ WKHGHWDFKHG0HVR]RLF LQFOXGH VWULDWHGSHEEOHV
DQGVPDOOVFDOHUHYHUVHIDXOWVREVHUYHGZLWKLQWKH³-XUDQDJHOÀXK´)RUPDWLRQIRXQGEHQHDWK
DQGLQIURQWRIWKHIURQWDO-XUDWKUXVWZKHUHWKH7ULDVVLFGpFROOHPHQWHPHUJHVWRWKHVXUIDFH
GDWDVHW  LQ )LJV   DQG7DEOH  &RQVHTXHQWO\ WKH IDXOWVOLS VHWV FROOHFWHG LQ WKH
)ROGHG -XUD GRPDLQ DQG SUHVHQWHG LQ WKLVZRUN DUH FRQVLGHUHG WR KDYH SUREDEO\ IRUPHG
EHWZHHQVRPH0D0DLQWKHQRUWKDQGVRPH0DDJR










VKRUWHQLQJ DQG FRHYDO ZLWK WKH IROGLQJ RI WKH 6XQGJDX JUDYHOV >*LDPERQL HW DO @
7KHVHGDWDGRQRWVKRZVLJQL¿FDQWGHYLDWLRQVIURPWKRVHREWDLQHGIXUWKHUWRWKHVRXWK)LJ
 DQG1RWH DOVR WKDW WKHPD[LPXPKRUL]RQWDO VWUHVVGLUHFWLRQVGHULYHG IURP LQVLWX




























7KH IRXU FURVVVHFWLRQV DFURVV WKH )HUUHWWH -XUD GHSLFWHG LQ )LJ  URXJKO\ WUHQG



















































































UHYHUVH IDXOW  WKUXVW







7HUWLDU\ XQGLII %DVH 7HUWLDU\ FRQWRXUV









































)HUUHWWH DQWLFOLQH *ODVHUEHUJ DQWLFOLQH






































OHQJWK PHDVXUHPHQW ERXQGDU\ /RZHU  8SSHU 2[IRUG
PRGLILHG DIWHU )LVFKHU 
  NP









OHQJWK PHDVXUHPHQW ERXQGDU\ /RZHU  8SSHU 2[IRUG
PRGLILHG DIWHU 7KpREDOG 
  NP





















































































$V LV REYLRXV IURP LQVSHFWLRQ RI )LJ  WKHZHVWHUQ11(WUHQGLQJ VHJPHQW RI
WKH)HUUHWWHDQWLFOLQHLVORFDWHGDERYHDQREOLTXHUDPSWKDWQXFOHDWHGDERYHWKHVWHHSO\:
GLSSLQJ 3DOHRJHQH )HUUHWWH QRUPDO IDXOW ERXQGLQJ WKH )HUUHWWH KDOIJUDEHQ7KLV JUDEHQ







1RWH WKDW WKH1 OLPE RI WKLV JHQWOH DQWLFOLQH LV FRQVLGHUDEO\ VWHHSHU WKDQ LWV 6 OLPE
DQG WKDW WKHÀDWO\LQJ0HVR]RLF VWUDWD1 RI WKLV DQWLFOLQH DUH IRXQG DW D UHODWLYHO\ ORZHU
HOHYDWLRQ1RI WKLV DQWLFOLQH7KLV VXJJHVWV WKDW WKH*ODVHUEHUJ DQWLFOLQH QXFOHDWHG DERYH
D SUHH[LVWLQJ(:VWULNLQJ EDVHPHQW VWHS WKDWZDV DVVRFLDWHGZLWK H[WHQVLRQDO ÀH[XULQJ





WUHQGLQJEDVHPHQW IDXOWVXQGHUO\LQJ WKHÀH[XUHV >8VWDV]HZVNLHWDODE@1RWH
WKDWWKH*ODVHUEHUJDQG%ODXHQDQWLFOLQHVDVZHOODVWZRPLQRUÀH[XUHVLQWKHDXWRFKWKRQRXV
0HVR]RLF LPPHGLDWHO\: RI WKH*ODVHUEHUJ DQWLFOLQH DUH DOVR DOLJQHG HQpFKHORQ )LJV
DQG7KHVHHQpFKHORQÀH[XUHVRULJLQDOO\ IRUPHGDV3DOHRJHQHH[WHQVLRQDOÀH[XUHV





















DQG¶ UHVSHFWLYHO\+HQFH WKHJUHDWHVW DPRXQWRIZLWKLQSODQH VKRUWHQLQJ LV DFKLHYHG
DORQJVHFWLRQ¶7KHFRPSRQHQWRIVKRUWHQLQJUHODWHGWRWKHIRUPDWLRQRIWKH*ODVHUEHUJ
DQWLFOLQHHVVHQWLDOO\UHPDLQVFRQVWDQWLQVHFWLRQV¶WR¶+HQFHWKHGLIIHUHQFHVLQWKH
DPRXQWRI WRWDO LQSODQHVKRUWHQLQJ UHJDUGLQJVHFWLRQV¶ WR¶DUHHQWLUHO\GXH WR WKH






DQWLFOLQH LVYHU\PLQRU)LJGDQGZKHUH WKH0HVR]RLFVWUDWDGH¿QLQJ WKLVJHQWOH IROG
GLS EHQHDWK WKH V\QULIW VHGLPHQWV RI WKH 3DOHRJHQH$OOVFKZLO JUDEHQ )LJ  D VWHHSO\















7KLV REVHUYDWLRQ FRQ¿UPV WKDW SUH0D -XUD GpFROOHPHQW WHFWRQLFV ZHUH IROORZHG E\
WKLFNVNLQQHGWHFWRQLFV









7KH VKRUWHQLQJ GLUHFWLRQV LQ WKH VWXG\ DUHD REWDLQHG IURPSDOHRVWUHVV DQDO\VLV RI
IDXOWVOLS GDWD DERYH DUH FRQVLVWHQWO\ 11: WR 11(RULHQWHG ,Q JHQHUDO WKLV FRQ¿UPV
HDUOLHUVWXGLHVRQDODUJHUVFDOH>3OHVVPDQQ0HLHU3KLOLSSH@2XUVWXG\
KRZHYHU UHYHDOV D JHQWOH IDQQLQJ RI WKH VKRUWHQLQJ GLUHFWLRQV WRZDUGV1 SDUWLFXODUO\ DW
WKH IURQWDO )HUUHWWH DQG /DQGVNURQ DQWLFOLQHV 0RUHRYHU VHYHUDO 11(66:WUHQGLQJ
WUDQVSUHVVLRQDODQWLFOLQHVHJPHQWVVXFKDVWKHZHVWHUQSDUWVRIWKH)HUUHWWHDQG/DQGVNURQ
DVZHOODV WKHHQWLUH&DTXHUHOOHDQWLFOLQH)LJVKRZDSURQRXQFHGREOLTXLW\EHWZHHQ
























RQODS %DVH 8SSHU 5XSHO



















SURM  NP :
7RS FU\VWDOOLQH














































D SRLQW RI ]HUR16VKRUWHQLQJ VLWXDWHG( RI FURVVVHFWLRQ ¶ RSHQ FLUFOH LQ )LJ D





















VHGLPHQWV HQFRXQWHUHG D 11(WUHQGLQJ 3DOHRJHQH EDVHPHQW IDXOW WKDW ZDV REOLTXHO\
RULHQWHGWRWKHGLVSODFHPHQWGLUHFWLRQODUJHZKLWHDUURZLQ)LJFDQGZKLFKKDGRIIVHW
WKH EDVDO 7ULDVVLF GpFROOHPHQW 7KH GHIRUPDWLRQ IURQW ( RI WKH 11(WUHQGLQJ IDXOW ZDV

*HRPHWU\DQGNLQHPDWLFVLQWKHQRUWKHUQ-XUDIROGDQGWKUXVWEHOW
VXFFHVVLYHO\ WUDQVIHUUHG WR WKH1
DORQJDVLQLVWUDOREOLTXHUDPSWKDW
IRUPHG DERYH WKLV GLVFRQWLQXLW\





VWULNH GHFUHDVH RI VKRUWHQLQJ
LQGXFHG D FORFNZLVH URWDWLRQ
RI WKH GHWDFKHG VHGLPHQWV






)LJ  NLQHPDWLF FRQVLGHUDWLRQV RQ
WKH 1ZDUG IDQQLQJ RI VKRUWHQLQJ
GLUHFWLRQV DORQJ WKH )HUUHWWH -XUD
D HVWLPDWLRQ RI WKH VWULNHVOLS
FRPSRQHQW DORQJ WKH REOLTXH UDPS
VHJPHQW RI WKH )HUUHWWH DQWLFOLQH
([WUDSRODWLRQ RI WKH 16VKRUWHQLQJ
REWDLQHG IURP FURVVVHFWLRQV )LJV
DQGWRZDUGV:JLYHVWKHWRWDO
VKRUWHQLQJ DW WKH QRUWKHUQ WLS RI WKH
DQWLFOLQH 7KH VWULNHVOLS FRPSRQHQW
LV WKHQ GHGXFHG IURP GLVDVVHPEOLQJ
WKHWRWDOVKRUWHQLQJLQWRDFRPSRQHQW
SDUDOOHO WR WKH REOLTXH UDPS E
VFKHPDWLF VWUDLQ HOOLSVHV DFURVV WKH
)HUUHWWH -XUD VXSHULPSRVHG RQWR
VXUIDFH IDXOW SDWWHUQ DQWLFOLQH FUHVWV
DQG VKRUWHQLQJ GLUHFWLRQV IURP )LJ
7KHSDOHRPDJQHWLFDOO\GHWHUPLQHG
FORFNZLVH URWDWLRQ LV LQ DJUHHPHQW
ZLWKWKHURWDWLRQLPSOLHGE\WKHPRGHO




































URWDWLRQ SROH DW SRLQW
RI ]HUR VKRUWHQLQJ

























:H UHJDUG WKH HYLGHQFH IRU EDVHPHQWURRWHG IDXOW UHDFWLYDWLRQ WR KDYH IROORZHG
/DWH0LRFHQHWR(DUO\3OLRFHQHWKLQVNLQQHGIROGLQJDQGWKUXVWLQJDVFRQFOXVLYHVHHDOVR
*LDPERQLHWDODQG8VWDV]HZVNLHWDOE+RZHYHULWDSSHDUVVXUSULVLQJDW¿UVW
VLJKW WKDW WKLV WUDQVLWLRQ RFFXUUHGZLWKRXW DQ\ GHWHFWDEOH UHRULHQWDWLRQ RI WKHPD[LPXP
KRUL]RQWDOVWUHVVHV LQ WKHVHGLPHQWDU\FRYHU7KH WKLFNVNLQQHGUHDFWLYDWLRQ LVSDUWLFXODUO\



































DQG WKH UROH RI SUHH[LVWLQJ EDVHPHQW IDXOWV GLVUHJDUGLQJ HURVLRQ )DXOWV DFWLYH GXULQJ WKH
GHIRUPDWLRQDUHGHSLFWHGLQUHGZKHUHDVLQDFWLYHIDXOWVDUHLQEODFN'LVSODFHPHQWGLUHFWLRQV
DORQJWKHEDVDOGpFROOHPHQWDUHVKRZQDVWKLQEODFNDUURZV9LHZGLUHFWLRQLVWRZDUGV17KH











WKH VSDWLDO FRLQFLGHQFH EHWZHHQ JHQWOH DQWLFOLQHV LQ WKH EDVH RI WKH/DWH 3OLRFHQHÀXYLDO
6XQGJDXJUDYHOVDQGWUDQVSUHVVLYHO\FRPSUHVVLYHO\UHDFWLYDWHGEDVHPHQWIDXOWV>*LDPERQL
HWDO8VWDV]HZVNLHWDOE@
,Q WKHIROORZLQJZHVSHFXODWHRQ WKHUHDVRQV WKDWPLJKWKDYH OHG WR WKH WUDQVLWLRQ
IURP WKLQVNLQQHG WHFWRQLFV WR EDVHPHQWURRWHG GHIRUPDWLRQ7ZRSRVVLELOLWLHV DUH EULHÀ\










WR LQFUHDVHGSUHFLSLWDWLRQ UDWHV OHDGLQJ WR WKH LVRVWDWLF UHERXQGRI WKH$OSV WRJHWKHUZLWK




DJHRI WKLQVNLQQHGIROGLQJLQ WKH1RUWKHUQ-XUD0RXQWDLQVDV LQIHUUHGIURPWKHRQVHWRI
VHGLPHQWDWLRQRIWKH/DWH3OLRFHQH6XQGJDXJUDYHOVVHHVHFWLRQ
$ FUXVWDOVFDOH WUDQVHFW DFURVV WKH QRUWKZHVWHUQ$OSV LQFOXGLQJ WKH0RODVVH



























IDXOWVOLSDQDO\VLV FDQEHH[SODLQHGE\ WKHDORQJVWULNHGHFUHDVHRI VKRUWHQLQJ IURP: WR
( DW WKH IURQWDO DQWLFOLQHZKLFK QHFHVVLWDWHG D JHQWOH FORFNZLVH URWDWLRQ RI WKH GHWDFKHG
VHGLPHQWV
'HVSLWH WKH IDFW WKDWQRGHWHFWDEOHVWUHVV¿HOGFKDQJHRFFXUUHG LQ WKHVHGLPHQWDU\
FRYHU D JHRG\QDPLF UHRUJDQL]DWLRQPXVW KDYH WDNHQ SODFH DIWHU WKH /DWH 3OLRFHQH 7KLV
UHRUJDQL]DWLRQ DSSDUHQWO\ OHG WR WKH GHDFWLYDWLRQ RI WKH EDVDO GpFROOHPHQW LQ WKH 7ULDVVLF
DQGVXEVHTXHQWO\RUVLPXOWDQHRXVO\ WRWKHFRPSUHVVLYHLQYHUVLRQRIIRUPHUO\H[WHQVLRQDO

























%HFNHU$ 7KH -XUD 0RXQWDLQV  DQ DFWLYH IRUHODQG IROGDQGWKUXVW EHOW" 7HFWRQRSK\VLFV  






















*HKULQJ$83.HOOHU DQG)+HOOHU3DOHRPDJQHWLVPDQG WHFWRQLFV RI WKH -XUD DUFXDWHPRXQWDLQEHOW LQ
)UDQFHDQG6ZLW]HUODQGLQ7HFWRQRSK\VLFVYROSS
*LDPERQL0.8VWDV]HZVNL606FKPLG0(6FKXPDFKHUDQG$:HW]HO3OLR3OHLVWRFHQH7UDQVSUHVVLRQDO
5HDFWLYDWLRQ RI 3DOHR]RLF DQG3DOHRJHQH6WUXFWXUHV LQ WKH5KLQH%UHVVH WUDQVIRUP=RQH QRUWKHUQ
6ZLW]HUODQGDQGHDVWHUQ)UDQFH,QWHUQDWLRQDO-RXUQDORI(DUWK6FLHQFHV±'2,
V




+XJ:$ -3 %HUJHU , &OpPHQW'.lOLQ DQG0:HLGPDQQ0LRFHQH IRVVLOLIHURXV SDOHRNDUVW 01
DQG 260 GHSRVLWV 01" QHDU *ORYHOLHU 6ZLVV -XUD 0RXQWDLQV LQ )LIWK 0HHWLQJ RI 6ZLVV
6HGLPHQWRORJLVWV6ZLVV6HG	0HHWLQJRI0RODVVH*URXS)ULERXUJ6ZLW]HUODQGD
+XJ:$ -3 %HUJHU , &OpPHQW ' .lOLQ DQG0:HLGPDQQ 6HGLPHQWRORJLFDO KLVWRU\ RI D0LRFHQH
IRVVLOLIHURXV SDOHRNDUVW QHDU *ORYHOLHU 6ZLVV -XUD 0RXQWDLQV LQ WK ,$6 5HJLRQDO (XURSHDQ
0HHWLQJRI6HGLPHQWRORJ\+HLGHOEHUJ'E
-RUGDQ 3 (LQH 0HWKRGH ]XU $EVFKlW]XQJ WHNWRQLVFKHU 6FKHUUDWHQ DXIJUXQG PLNURVWUXNWXUHOOHU
%HREDFKWXQJHQ(FORJDH*HRORJLFDH+HOYHWLDH






















/DXEVFKHU + 7KH 0LRFHQH 'LVORFDWLRQV LQ WKH QRUWKHUQ IRUHODQG RI WKH $OSV 2EOLTXH VXEGXFWLRQ DQG








0HLHU ' =XU 7HNWRQLN GHV VFKZHL]HULVFKHQ 7DIHO XQG )DOWHQMXUD UHJLRQDOH XQG ORNDOH 6WUXNWXUHQ

















3¿IIQHU 2$ DQG 0 %XUNKDUG 'HWHUPLQDWLRQ RI SDOHRVWUHVV D[HV RULHQWDWLRQV IURP IDXOW WZLQ DQG
HDUWKTXDNHGDWD$QQDOHV7HFWRQLFDH
3KLOLSSH<7UDQVIHU=RQHLQWKH6RXWKHUQ-XUD7KUXVW%HOW(DVWHUQ)UDQFH*HRPHWU\'HYHORSPHQWDQG









3OHQH¿VFK 7 DQG . %RQMHU 7KH VWUHVV ¿HOG LQ WKH 5KLQH *UDEHQ DUHD LQIHUUHG IURP HDUWKTXDNH IRFDO
PHFKDQLVPVDQGHVWLPDWLRQRIIULFWLRQDOSDUDPHWHUV7HFWRQRSK\VLFV








5XKODQG0 -*%ODQDOW DQG0%{PRQW&DUWH*pRORJLTXH GHWDLOOpH GH OD )UDQFH j   )HUUHWWH


























GXULQJ ULIWLQJ DQH[DPSOH IURP WKH VRXWKHUQPRVW8SSHU5KLQH*UDEHQ ,QWHUQDWLRQDO -RXUQDORI
(DUWK6FLHQFHV'2,V]D




=LHJOHU 3$ 0( 6FKXPDFKHU 3 'q]HV -' YDQ:HHV DQG 6 &ORHWLQJK 3RVW9DULVFDQ HYROXWLRQ RI
WKH OLWKRVSKHUH LQ WKH 5KLQH *UDEHQ DUHD FRQVWUDLQWV IURP VXEVLGHQFH PRGHOOLQJ LQ 3HUPR





2W] 3 .J[]Q <LR 0NXU ;^WM\LQ 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6 0RJVKXWR  4 >\]J\cN`\TR  < 6 <LQVRM 
6 . <LQ^VJLQN[  * @N]cNU
9URX9UNR\]XLNWN ][JW\Y[N\\RXWJU [NJL]R_J]RXW XO 9JUNXcXRL
JWM 9JUNXPNWN \][^L]^[N\ RW ]QN ;QRWN+[N\\N ][JW\OX[V cXWN
WX[]QN[W <`R]cN[UJWM JWM NJ\]N[W /[JWLN
;NLNR_NM#  3^WN   *LLNY]NM#  7X_NVKN[   9^KUR\QNM XWURWN#  /NK[^J[b 
 <Y[RWPN[?N[UJP 
*K\][JL] 9URXLNWN ]X [NLNW] ^YURO] JWM \QX[]NWRWP RW ]QN
\X^]QN[W ;QRWNP[JKNW R\ MXL^VNW]NM Kb MNOX[VJ]RXW XO
9URXLNWN OU^_RJU P[J_NU\ MNYX\R]NM XW J WNJ[Ub YUJWJ[
\^[OJLN J\ `NUU J\ Kb Y[XP[N\\R_N MNOUNL]RXW JWM LJY]^[N
XO [R_N[\ =QR\ MNOX[VJ]RXW R\ \^PPN\]NM ]X [N\^U] O[XV
]QRLT\TRWWNM ]NL]XWRL VX_NVNW]\ J\ N_RMNWLNM Kb XK
\N[_J]RXW\ XW \NR\VRL [NLX[M\ `QRLQ MNVXW\][J]N J
\YJ]RJU LXRWLRMNWLN KN]`NNW NWÁLQNUXW JW]RLURWN\ J] ]QN
\^[OJLN JWM OJ^U]\ UXLJ]NM RW ]QN L[b\]JUURWN KJ\NVNW]
=QN\N ORWMRWP\ LXW][JMRL] ]QN XO]NW RW_XTNM ]QRW\TRWWNM
]NL]XWR\V RW ]QN [NLNW] ]NL]XWRL QR\]X[b XO ]QN ;QRWN
P[JKNW 2W YJ[]RL^UJ[ ]QN ][JW\ON[ cXWN KN]`NNW ]QN
;QRWNP[JKNW JWM ]QN +[N\\NP[JKNW R\ _N[b \^R]JKUN OX[
[NJL]R_J]RXW ^WMN[ ]QN Y[N\NW] MJb \][N\\ ORNUM =QRLT
\TRWWNM [NJL]R_J]RXW XO OJ^U]\ RW ]QN KJ\NVNW] R\ JU\X
NaY[N\\NM Kb OXLJU YUJWN VNLQJWR\V\ XO [NLNW] NJ[]Q
Z^JTN\ \QX`RWP \][RTN\URY [J]QN[ ]QJW [N_N[\N OJ^U]RWP
LQJ[JL]N[R\]RL\ =QR\ R\ XO RVYX[]JWLN OX[ ]QN MNW\NUb
YXY^UJ]NM JWM RWM^\][RJUR\NM \X^]QN[W ;QRWNP[JKNW Y[N
_RX^\Ub JOONL]NM Kb UJ[PN NJ[]QZ^JTN\ RW QR\]X[RLJU ]RVN\
NP +J\NU 
4Nb`X[M\ 7NX]NL]XWRL\  /J^U] [NJL]R_J]RXW  <X^]QN[W
;QRWNP[JKNW  =NL]XWRL PNXVX[YQXUXPb  0NXYQb\RL\
2W][XM^L]RXW
1R]QN[]X XWUb URVR]NM NOOX[]\ QJ_N KNNW ^WMN[]JTNW ]X
[NUJ]N ]QN WNX]NL]XWRL JL]R_R]b XO ]QN ;QRWNP[JKNW J[NJ
]X R]\ \][^L]^[JU LXWORP^[J]RXW JWM ]QN Y[N\NW] \][N\\
ORNUM NP 2UURN\ JWM 0[NRWN[ " "$ 6NbN[ N] JU ""$
<LQ^VJLQN[  =QN JWJUb\R\ XO RW][JYUJ]N ]NL]XWRL\
JWM Y[NNaR\]RWP L[^\]JU MR\LXW]RW^R]RN\ RVYURN\ J QRPQ
YX]NW]RJU XO OJ^U] [NJL]R_J]RXW NP 5J^K\LQN[ ""$
CRNPUN[ N] JU "" ]QJ] LX^UM RWM^LN NJ[]QZ^JTN\ NP
6NbN[ N] JU ""$ -NRLQVJWW N] JU  =QN[NOX[N R] R\
MN\R[JKUN ]X [NUJ]N ]QN WNX]NL]XWRL MNOX[VJ]RXW XO ]QN
;QRWNP[JKNW J[NJ `QRLQ QX\]\ VJSX[ RWM^\][RJU JWM
YXY^UJ]RXW LNW][N\ ]X R]\ \][^L]^[JU O[JVN`X[T RW X[MN[
]X MN]N[VRWN `QRLQ OJ^U]\ J[N VX\] URTNUb ]X VX_N JPJRW
`R]QRW ]QN \QX[] ]N[V
=QN +J\NU J[NJ /RP  \R]^J]NM J] ]QN KX^WMJ[b
KN]`NNW ]QN 3^[J JWM ]QN \X^]QN[W ;QRWNP[JKNW `J\
\QJTNW RW QR\]X[RLJU ]RVN\ Kb \N_N[JU XO ]QN \][XWPN\]
NJ[]QZ^JTN\ ]QJ] XLL^[[NM RW 7@ .^[XYN 6X[NX_N[ ]QR\
J[NJ [NY[N\NW]\ JW RMNJU YUJLN OX[ \]^MbRWP ]QN [NJL]R_J]RXW
XO Y[NNaR\]RWP L[^\]JU MR\LXW]RW^R]RN\ J\ R] R\ VJMN ^Y XO
\N_N[JU ]NL]XWRL \][^L]^[N\ XO MROON[NW] JPN ]QN XUMN[
LXW][XUURWP ]QN N_XU^]RXW XO ]QN bX^WPN[ /RP  =QN
MROON[NW] ]NL]XWRL \]JPN\ `QRLQ \QJYNM ]QN J[NJ J[N `NUU
MXL^VNW]NM X`RWP ]X ]QN NaLNUUNW] MJ]JKJ\N Y[X_RMNM Kb
VJWb PNWN[J]RXW\ XO PNXUXPR\]\ 5J^K\LQN[  JWM
[NON[NWLN\ ]QN[NRW
=QN LUJ\\RL£ RW]N[Y[N]J]RXW XO ]QN +J\NU J[NJ MR\]RW
P^R\QN\ KN]`NNW ]Q[NN VJRW YQJ\N\ XO ]NL]XWR\V M^[RWP
]QN ,NWXcXRL NP +^a]X[O JWM 4XLQ "$ /R\LQN[ "$
5RWRPN[ " $ 5J^K\LQN[ "!  =QN OR[\] XWN `J\ [NUJ]NM
]X \^K\RMNWLN M^[RWP 8URPXLNWN [RO]RWP JWM UNM ]X ]QN
OX[VJ]RXW XO ]QN ;QRWNP[JKNW
* \NLXWM YQJ\N .J[Ub 7NXPNWN RW JPN `J\ JLLXV
YJWRNM Kb VJSX[ \][N\\ ORNUM LQJWPN\ JWM LJ^\NM ]QN
LN\\J]RXW XO [RO]RWP RW ]QN \X^]QN[WVX\] ;QRWN 0[JKNW J\
`NUU J\ `RMN\Y[NJM ^YURO] -^[RWP J ]QR[M YQJ\N 6RX ]X
9URXLNWN RW JPN ]QN J[NJ XO ]QN NW]R[N 3^[J 6X^W]JRW\
KNLJVN JOONL]NM Kb *UYRWN X[XPNWb# ]QN LUJ\\RLJU ]QRW
\TRWWNM 3^[J ]Q[^\]JWMOXUM KNU] MN_NUXYNM
6 0RJVKXWR 
  4 >\]J\cN`\TR  < 6 <LQVRM 
6 . <LQ^VJLQN[  * @N]cNU
0NXUXPR\LQ9JUÍXW]XUXPR\LQN\ 2W\]R]^]
>WR_N[\R]Í] +J\NU





6 0RJVKXWR +^WMN\JV] Oä[ >V`NU]




1X`N_N[ J OX^[]Q YQJ\N XO ]NL]XWRL JL]R_R]b M^[RWP ]QN
9URX9UNR\]XLNWN R\ N_RMNW] RW JW J[NJ WX[]Q XO ]QN ]QRW
\TRWWNM 3^[J KNU] 9[N_RX^\Ub \XVN J^]QX[\ .[cRWPN[
"$ 5RWRPN[ "  [NLXPWR\NM \][^L]^[N\ `R]QRW ]QN
=JK^UJ[ 3^[J JWM ]QN JMSJLNW] ;QRWNP[JKNW ]QJ] OX[VNM
JO]N[ VJRW 3^[J OXUMRWP =QNb `N[N XO]NW [NON[[NM ]X J\
9URX9UNR\]XLNWN \^K\RMNWLN£ -N\YR]N ]QR\ _N[b RVYX[
]JW] YRXWNN[ `X[T£ ]QN TRWNVJ]RL\ XO ]QR\ JL]R_R]b
[NVJRWNM NWRPVJ]RL
* P[X`RWP W^VKN[ XO \]^MRN\ Y[X_RMN\ N_RMNWLN OX[
\^LQ J OX^[]Q YQJ\N XO ^YURO] JWM \QX[]NWRWP RW ]QN
\X^]QN[WVX\] ;QRWNP[JKNW RW J cXWN URWTRWP ]QN +[N\\N
P[JKNW `R]Q ]QN ;QRWNP[JKNW /RP  `QRLQ YX\]MJ]NM
]QN OX[VJ]RXW XO ]QN ]QRW\TRWWNM 3^[J KNU] 6NbN[ N] JU
""$ 7R_R[N JWM @RW]N[ $ /JKK[R N] JU $
>\]J\cN`\TR N] JU $ 5J^K\LQN[ $ 0RJVKXWR N] JU
 1X`N_N[ ]QN[N J[N LXW][J\]RWP RMNJ\ JKX^] ]QN
TRWNVJ]RL O[JVN`X[T XO ]QR\ bX^WPN\] NYR\XMN J\ \QJUU KN
MR\L^\\NM RW ]QN OXUUX`RWP \NL]RXW\
=X NU^LRMJ]N ]QN ,NWXcXRL QR\]X[b XO ]QN \X^]QN[WVX\]
;QRWNP[JKNW¹]QN *SXRN J[NJ JWM J[X^WM 6XW]KÁURJ[M
/RP ¹`N ^\NM ORNUM JWM KX[NQXUN MJ]J [NOUNL]RXW
\NR\VRL URWN\ PNXNUNL][RL UXP\ JWM MJ]J O[XV PNXVX[YQX
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]X ^YURO] \^PPN\] ]QJ] ]QR\ \]JPN XO ]NL]XWRL JL]R_R]b
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X^[ \]^Mb KX]]XV [RPQ] RW\N[] RW /RP $ 6J]]N[ "! $
-RNKXUM JWM 7JNO ""$ 9QRURYYN ""$ 4[XQN ""$
-RNKXUM JWM 7XJLT "" $ 5J^K\LQN[ JWM 7XJLT "" $
9OROOWN[ N] JU "" 
=QR\ ][X^PQ \b\]NV MN_NUXYNM RW [N\YXW\N ]X 9X\]
?J[R\LJW ][JW\]NW\RXWJU ]NL]XWRL\ JWM LXW\R\]\ XO J \b\]NV
XO VX\]Ub @<@.7. \][RTRWP WJ[[X` JWM NUXWPJ]NM
OJ^U]KX^WMNM P[JKNW\ `QX\N X[RNW]J]RXW OXUUX`\ ]QN
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WN[R]RL MNYX\R]\ XO 8aOX[MRJW ]X 4RVVN[RMPRJW JPN J[N ]QN
bX^WPN\] 6N\XcXRL \NMRVNW]\ Y[N\N[_NM =QNb J[N Na
YX\NM JUXWP ]QN *UUJRWN ,XN^_J]]N JWM ?NWMURWN _JUUNb\
RW ]QN =JK^UJ[ 3^[J XO ]QN *SXRN /RP 
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KX^WMNM Kb ]QN 2UUO^[]Q OJ^U] RW ]QN NJ\] Kb ]QN 5N_JU OJ^U]
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<R\\RWPQ ""!
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XO ]QN >YYN[ 6J[RWN 6XUJ\\N 866 RW /RP $ +^a]X[O
"$ 4XLQ "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]X Y[XYJPJ]N O^[]QN[ WX[]Q`J[M JWM RWOU^NWLNM¹Kb UXWP
[JWPN NOONL]\¹]QN J[NJ XO ]QN Y[N\NW]MJb 3^[J 6X^W
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XO MNYX\R]RXW XO ]QN +XR\ MN ;J^KN /X[VJ]RXW 4ÍURW
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 6J KNOX[N Y[N\NW] +XUURPN[ N] JU ""$ 4ÍURW
""  =QN ]RVN \YJW XO 3^[J OXUMRWP R]\NUO R\ LQJ[JL]N[R\NM
Kb J UJLT XO \NMRVNW]J]RXW
@QRUN ]QN UXLJ]RXW XO ]QN WX[]QN[W NMPN XO ]QN ]QRW
\TRWWNM `NMPN R\ `NUU LXW\][JRWNM NJ\] XO +J\NU KX^WM
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MNYX\R]RXW XO ]QN NJ[URN\] YX[]RXW\ XO ]QN <^WMPJ^ P[J_NU£
]NVYX[JUUb X_N[UJY\ `R]Q J UJ]N \]JPN XO ]QRW\TRWWNM 3^[J
OXUMRWP R] \]RUU YJ[]Ub YX\]MJ]N\ R]
=QN YJUNXM[JRWJPN \b\]NV RW ]QN ,NW][JU *UY\ JWM
]QNR[ WX[]QN[W OX[NUJWM LQJWPNM \RPWRORLJW]Ub M^[RWP ]QN
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UJ[PN\] \][^L]^[JU JWM ]XYXP[JYQRL JVYUR]^MN RW ]QN \]^Mb
J[NJ =QN M[JRWJPN MR_RMN /RP "K LUNJ[Ub OXUUX`\ ]QN
OXUM L[N\] JWM ]QN UXLJU M[JRWJPN \b\]NV Y[NLR\NUb VR[[X[\
\][^L]^[N JWM \bVVN][b XO ]QN JW]RLURWN <][NJV\ OX[VNM
M^[RWP X[ JO]N[ OXUM OX[VJ]RXW JWM OUX` YN[YNWMRL^UJ[ ]X
]QN M[JRWJPN MR_RMN JWM ]QN \][^L]^[JU LXW]X^[\ J\ MN[R_NM
O[XV ]QN OXUMNM OX[VN[ YUJRW /RP  * QRW] XO J OX[VN[
[JMRJU X[PJWR\J]RXW XO ]QN UXLJU M[JRWJPN YJ]]N[W J[X^WM
]QN YU^WPRWP WX\N XO ]QN JW]RLURWN R\ \]RUU _R\RKUN J] R]\
`N\]N[W ]N[VRWJ]RXW =QN[N ]QN [JMRJU YJ]]N[W\ J[N MR\
]^[KNM Kb J UXWPR]^MRWJU [R_N[ RW ]QN \X^]Q `QRLQ OUX`NM
YJ[JUUNU ]X ]QN N_XU_RWP \][^L]^[N JWM Kb ]QN ][JW\_N[\N
,XN^_J]]N ;R_N[ RW ]QN `N\] /RP " =QR\ [R_N[ OUX`\
YN[YNWMRL^UJ[ ]X ]QN OXUM JWM PJ]QN[\ ]QN LJ]LQVNW] J[NJ\
XO ]QN [JMRJU \][NJV\ /^[]QN[ NJ\] ]QN ;ÁLQÁ\b JW]RLURWN R\
L^] Kb ]QN _JUUNb XO ]QN JW]NLNMNW] ?NWMURWN ;R_N[ `QRLQ
R\ OJR[Ub MNNYUb NW][NWLQNM RW J PX[PN =`X Y[XVRWNW]
`RWM PJY\ JYYNJ[  V JWM  V `N\] XO ]QN
?NWMURWN _JUUNb$ \^LQ PJY\ J[N ]XX `RMN JWM ]XX MNNY ]X
QJ_N [N\^U] O[XV ]QN LXWS^WL]RXW XO [NP[N\\R_N N[X\RXW XO
[RUU\ WX[]Q JWM \X^]Q XO ]QN ;ÁLQÁ\b JW]RLURWN =QNb VX\]
\RVYUb VJ[T ]QN OX[VN[ LX^[\N XO J \][NJV ]QJ] L[X\\NM
`QJ] R\ WX` ]QN `J]N[ MR_RMN 9[XORUN ** RW /RP "J JWM
L =QN\N K[XJM JWM Y[N\NW]Ub M[b XYNW _JUUNb\ `N[N
OX[VN[Ub XLL^YRNM Kb ]QN ?NWMURWN ;R_N[ ]QNR[ QRPQN\]
YJ[]\ WX` KNRWP \R]^J]NM JKX^]  V JWM  V JKX_N ]QN
Y[N\NW]MJb ?NWMURWN _JUUNb OUXX[ * O^[]QN[ `RWM PJY
XLL^[\ J] ]QN `N\]N[W NWM XO ]QN JW]RLURWN 9[XORUN ** RW
/RP "L =QR\ `RWM PJY LUNJ[Ub [NY[N\NW]\ JW XUM LX^[\N XO
J [R_N[ `QRLQ OX[VN[Ub L[X\\NM ]QN L^UVRWJ]RXW XO ]QN
Y[N\NW]MJb JW]RLURWN JaR\ RW J PX[PN J] ]QR\ YXRW] JWM R\
WX`  V JKX_N ]QN Y[N\NW]MJb ,XN^_J]]N _JUUNb OUXX[
*\ J LXW\NZ^NWLN XO OXUMRWP ]QN PX[PN QJ\ KNNW
JKJWMXWNM JWM ]QN [R_N[ `J\ MNOUNL]NM J[X^WM ]QN
YU^WPRWP `N\]N[W WX\N XO ]QN JW]RLURWN /RP " *KX^]
 V O^[]QN[ WX[]Q JWM XW ]QN WX[]QN[W URVK XO ]QN
JW]RLURWN J M[b _JUUNb /RP "J VJ[TNM Kb JW XYNW LR[LUN
\QX`\ J] UNJ\] ]Q[NN UN_NU\ XO RWKXaNM N[X\RXWJU ]N[[JLN\
=QR\ ][RK^]J[b _JUUNb [NY[N\NW]\ J QJWPRWP _JUUNb `QRLQ




;R_N[ =QR\ JPJRW RWMRLJ]N\ JKJWMXWVNW] XO XUM _JUUNb\
M^N ]X bX^WP ^YURO]
*U]QX^PQ ]QN [NURNO XO ]QN J[L^J]N /UX[RVXW] JW]RLURWN
/RP " JYYNJ[\ [X^PQUb \bVVN][RL ]QN J\\XLRJ]NM M[JRW
JPN \b\]NV R\ J\bVVN][RL =QN WX[]QN[W URVK R\ LQJ[JL
]N[R\NM Kb JW JWW^UJ[ _JUUNb \b\]NV RWMR_RM^JU M[b _JUUNb\
KNRWP \NYJ[J]NM Kb \JMMUN\ /RP "J JWM K 1X`N_N[ ]QN
^YYN[ LX^[\N XO ]QN\N ][JW\_N[\N _JUUNb\ R\ X[RNW]NM
YJ[JUUNU ]X ]QN JaR\ XO ]QN JW]RLURWN =QN\N ^YYN[ _JUUNb
\NPVNW]\ YX\\RKUb [NY[N\NW] [NVWJW]\ XO JW .7.@<@
][NWMRWP YJUNX[R_N[ YJUNX?NWMURWN `QRLQ `J\ OX[LNM
]X ]QN WX[]Q M^N ]X ^YURO] XO ]QN JW]RLURWN\ L[N\] *] ]QN
`N\]N[W JWM NJ\]N[W YU^WPRWP NWM\ XO ]QN /UX[RVXW]
JW]RLURWN QRW]\ XO J [JMRJU M[JRWJPN \b\]NV J[N JPJRW
[NLXPWRcJKUN /RP "K =X ]QN `N\] ]QR\ \b\]NV `J\ UJ]N[
LJY]^[NM Kb ]QN bX^WP LXW\NZ^NW] LX^[\N XO ]QN *UUJRWN
;R_N[ =QN *UUJRWN `J\ MNOUNL]NM J] ]QR\ YUJLN M^N ]X ^YURO]
XO ]QN JW]RLURWN =X ]QN NJ\] ]QN JW]NLNMNW] ,XN^_J]]N
;R_N[ OUX`RWP RW J PX[PN L^]\ JL[X\\ ]QN P[X`RWP
\][^L]^[N *] ]QR\ YXRW] NW][NWLQRWP M^N ]X ^YURO] R\
MXL^VNW]NM Kb JW N[X\RXWJU ]N[[JLN \^[OJLN 9[XORUN ++
RW /RP " * \VJUU `RWM PJY \R]^J]NM  V WX[]QNJ\] XO
]QN Y[N\NW]MJb *UUJRWN _JUUNb RWMRLJ]N\ ]QJ] J VRWX[
YJUNX\][NJV L[X\\NM ]QN Y[N\NW]MJb `J]N[ MR_RMN
<bW]QN\R\
=XYXP[JYQRL Y[XORUN\ JUXWP ]QN L[N\] XO ]QN JW]RLURWN\
/RP "L [N_NJU J MNL[NJ\N RW `RWM PJY\ NUN_J]RXW\ RW ]QN
MR[NL]RXW XO OXUM YU^WPN =QR\ RVYURN\ UJ]N[JU Y[XYJPJ]RXW
XO ]QN JW]RLURWN\ J\ MNVXW\][J]NM Kb 3JLT\XW N] JU ""
JWM +^[KJWT N] JU "" =QR\ LXVKRWNM `R]Q ]QN
Y[N\NW]MJb M[JRWJPN YJ]]N[W JUUX`\ OX[ ]QN \bW]QN\R\ XO
]QN ]NL]XWRL JWM VX[YQXUXPRLJU N_XU^]RXW XO ]QN J[NJ
9[RX[ ]X ]QN P[X`]Q XO ]QN ;ÁLQÁ\b JWM /UX[RVXW]
JW]RLURWN\ VX\] XO ]QN M[JRWJPN XO ]QN *SXRN \X^]Q XO ]QNV
`J\ MR[NL]NM WX[]Q`J[M JL[X\\ ]QN J[NJ XLL^YRNM Kb ]QN
Y[N\NW]MJb ?NWMURWLX^[] JW]RLURWN /RP " `QRLQ R\
JWX]QN[ YX\]£<^WMPJ^ P[J_NU£ JW]RLURWN XO ]QN \JVN
PNWN[J]RXW Y[N_RX^\Ub \]^MRNM Kb 6NbN[ N] JU ""
=QR\ JW]RLURWN R\ JU\X LQJ[JL]N[R\NM Kb ]QN XLL^[[NWLN XO
`RWM PJY\ 9[XORUN ,, RW /RP " =QR\ \b\]NV Y[XKJKUb
[NY[N\NW]NM J ][RK^]J[b LJ]LQVNW] ]X ]QN 6RMMUN 9URXLNWN
<^WMPJ^£ YJUNX*J[N [R_N[ /RP K =QN NJ\]N[W `RWM
PJY XW ]QN ?NWMURWLX^[] JW]RLURWN 9[XORUN ,, RW /RP "
MNVXW\][J]N\ ]QJ] J OR[\] [R_N[ LX^[\N OUX`NM ]X ]QN WX[]Q
]Q[X^PQ ]QN Y[N\NW]MJb ?NWMURWN _JUUNb =QR\ LX^[\N `J\
JO]N[`J[M\ MR_N[]NM Kb ]QN P[X`RWP ?NWMURWLX^[] JW]R
LURWN =QN[NOX[N ]QN YJUNX*UUJRWN [R_N[ KNPJW ]X L[X\\
]QN J[NJ XO ]QN Y[N\NW]MJb ;ÁLQÁ\b JW]RLURWN `N\] XO ]QN
PX[PN OX[VNM Kb ]QN Y[N\NW]MJb ?NWMURWN J\ MXL^VNW]
NM Kb ]QN `RWM PJY\ J] ]QN L^UVRWJ]RXW XO ]QN ;ÁLQÁ\b
JW]RLURWN OJLRWP ]QN Y[N\NW]MJb ,XN^_J]]N ^Y\][NJV
_JUUNb JWM ]QJ] XWN O^[]QN[ `N\] YJUNX*UUJRWN [R_N[
/RP " J =XYXP[JYQRL ONJ]^[N\ RW ]QN WX[]QN[W *SXRN -J\QNM `QR]N URWN\ \QX` ][JLN\ XO ]QN Y[XORUN\ * JWM + RWMRLJ]NM RW L 2W\N[]NM




\] LX^[\N£ RW /RP " ,XW\NZ^NW]Ub ]QN ?NWMURWLX^[]
JW]RLURWN MN_NUXYNM \URPQ]Ub KNOX[N ]QN ;ÁLQÁ\b JW]RLURWN
*\ ]QN ;ÁLQÁ\b JW]RLURWN MN_NUXYNM VRWX[ <7 OUX`RWP
][RK^]J[b \][NJV\ QJ_N KNNW MR\[^Y]NM JWM MR_N[]NM RW ]QN
Y[XYJPJ]RXW MR[NL]RXW XO ]QN P[X`RWP JW]RLURWN JWM RWLX[
YX[J]NM RW]X ]QN VJRW M[JRWJPN K[JWLQ XO ]QN YJUNX
*UUJRWN *\ J [N\^U] ]QN M[JRWJPN KJ\RW XO ]QN YJUNX
*UUJRWN RWL[NJ\NM ^W]RU \][NJV YX`N[ `J\ \^OORLRNW] ]X
VJRW]JRW R]\ YX\R]RXW J] ]QN `N\]N[W WX\N XO ]QN ;ÁLQÁ\b
JW]RLURWN `QN[N Y[XYJPJ]RXW MRM WX] bN] XLL^[ *\
MXL^VNW]NM Kb ]QN `RWM PJY WNJ[ ]QN `N\]N[W ]N[VRWJ]RXW
XO ]QN ;ÁLQÁ\b JW]RLURWN JWM M^N ]X R]\ P[X`]Q ]QN
MR_N[\RXW XO ]QN YJUNX*UUJRWN [R_N[ &Y[N\NW] ,XN^_J]]N
;R_N[ UNM ]X JW NWUJ[PNVNW] XO ]QN LJ]LQVNW] J[NJ `QRLQ
Y[XM^LNM ]QN RWLR\RXW XO ]QN `J]N[ PJY J] ]QN `N\]N[W
]N[VRWJ]RXW XO ]QN ;ÁLQÁ\b JW]RLURWN OR[\] JWM ]QNW ]QN
Y[N\NW]MJb `J]N[ PJY /RP "
*\ J WNa] \]NY ]QN ,XN^_J]]N _JUUNb `J\ L^] XOO O[XV
]QN YJUNX*UUJRWN [R_N[ Kb ]QN `N\]`J[M Y[XYJPJ]RXW XO
]QN ?NWMURWLX^[] OXUM 0[X`]Q XO ]QN ?NWMURWLX^[] \][^L
]^[N LJ^\NM O^[]QN[ `N\]`J[M MR_N[\RXW XO ]QN *UUJRWN
;R_N[ YJUNX*UUJRWN [R_N[ WM MNOUNL]RXW£ RW /RP " J\
\^PPN\]NM Kb 6NbN[ N] JU ""
=QN *UUJRWN Y[XKJKUb L[X\\NM ]QN /UX[RVXW] OXUM J\ JW
JW]NLNMNW] [R_N[ =QN NWUJ[PNVNW] XO R]\ LJ]LQVNW] J[NJ
M^N ]X ]QN P[X`]Q XO ]QN ?NWMURWLX^[] JW]RLURWN UNM ]X JW
RWL[NJ\N RW \][NJV YX`N[ `QRLQ [N\^U]NM RW ]QN RWLR\RXW XO
J MNNY PX[PN `N\]N[W `J]N[ PJY RW 9[XORUN ++ RW /RP "
2W LXW][J\] ]QN \RWPUN \VJUU `RWM PJY J] ]QN L^UVRWJ]RXW
XO ]QN /UX[RVXW] JW]RLURWN `J\ OX[VN[Ub XLL^YRNM Kb J
VRWX[ \][NJV `QRLQ QJM RW\^OORLRNW] YX`N[ ]X VJRW]JRW
R]\ LX^[\N JL[X\\ ]QN [R\RWP JW]RLURWN
=QN LXW][XUURWP VNLQJWR\V OX[ ]QN N_XU^]RXW XO ]QN
M[JRWJPN WN]`X[T LJW KN VX\]Ub [NON[[NM ]X ]QN UXLJU
]NL]XWRL VX_NVNW]\ RW WX[]QN[W *SXRN 2W OJL] ]QN
[NPRXWJU JWM UXLJU KJ\N UN_NU RN ]QN +[N\\NP[JKNW JWM
]QN MX`W\][NJV -X^K\ _JUUNb /RP  `N[N \^KSNL]NM ]X
^YURO] M^[RWP :^J]N[WJ[b ;J] " !$ <R\\RWPQ ""! 7X
\RPWRORLJW] KJ\N UN_NU UX`N[RWP PNWN[J]RWP NWQJWLNM
KJLT`J[M N[X\RXW JWM J LXW][XU XW ]QN M[JRWJPN \b\]NV
XLL^[[NM /^[]QN[VX[N ]QN JMSJLNW] J[NJ ]X ]QN WX[]Q XO
]QN \]^Mb J[NJ `QRLQ KNUXWP\ ]X ]QN \JVN LJ]LQVNW] J[NJ
J\ ]QN WX[]QN[W *SXRN [N_NJU\ J _N[b VJ]^[N [NURNO `R]Q
UN\\ N[X\RXWJU OX[V\ 0RJVKXWR N] JU  8WUb ]QN
NJ\]N[W YJ[] XO ]QN \X^]QN[W ;QRWNP[JKNW RWLU^MNM RW ]QN
;QRWN ;R_N[ LJ]LQVNW] J[NJ `J\ \][XWPUb JOONL]NM Kb
[NPRXWJU KJ\N UX`N[RWP RW ]QN \X^]QN[W JWM WX[]QN[W >YYN[
;QRWNP[JKNW 0RJVKXWR N] JU 
,XWLU^MRWP ]QN X[RPRW XO ]N[[JLNM M[b _JUUNb\ `RMN
`RWM PJY\ JWM NW][NWLQNM `J]N[ PJY\ XK\N[_NM J] ]QN
;ÁLQÁ\b JWM /UX[RVXW] JW]RLURWN\ J\ `NUU J\ ]QN N_XU^]RXW
XO ]QN YJUNX*UUJRWN [R_N[ J[N ]X KN [NON[[NM ]X ]QN bX^WP
^YURO] XO ]QN JW]RLURWN\ RW ]QN WX[]QN[W *SXRN
<^VVJ[b JWM MR\L^\\RXW
=QN ]NL]XWRL QR\]X[b XO ]QN J[NJ J] ]QN KX^WMJ[b KN]`NNW
]QN \X^]QN[W ;QRWNP[JKNW JWM =JK^UJ[ 3^[J O[XV 5J]N
.XLNWN ]X [NLNW] ]RVN\ LXVY[R\N\ OX^[ ]NL]XWRL NYR\XMN\
.JLQ XO ]QNV R\ LQJ[JL]N[R\NM Kb J YJ[]RL^UJ[ TRWNVJ]RL
\LNWJ[RX =QNR[ ]RVRWP R\ LXW\][JRWNM Kb \][^L]^[JU JWM
\][J]RP[JYQRL N_RMNWLN
=QN OR[\] NYR\XMN /RP J LX[[N\YXWM\ ]X ]QN LXW
]NVYX[JWNX^\ XYNWRWP XO ]QN \X^]QN[W ;QRWNP[JKNW JWM
]QN +[N\\NP[JKNW 2UURN\ "   JWM ]XXT YUJLN ^WMN[
[NPRXWJUUb @7@.<.X[RNW]NM Na]NW\RXW O[XV 9[RJKXWR
JW ]X .J[Ub *Z^R]JWRJW ]RVN\ 2UURN\ "   =QN[NKb ]QN
\RWR\][JU ;QRWN+[N\\N =[JW\OX[V CXWN `QRLQ URWTNM ]QN
]`X P[JKNW\ OX[VNM JUXWP Y[NNaR\]RWP L[^\]JU MR\LXW]R
W^R]RN\ RWQN[R]NM O[XV ?J[R\LJW X[XPNWb 5J^K\LQN[
"  =QN\N Y[NNaR\]RWP \][^L]^[N\ RW ]QN KJ\NVNW] `N[N
[NJL]R_J]NM `R]Q \RWR\][JUUb ][JW\]NW\R_N `[NWLQ VX_N
VNW]\ *LLXVVXMJ]RXW XO ]QN\N VX_NVNW]\ `R]QRW ]QN
6N\XcXRL \NMRVNW]J[b LX_N[ XLL^[[NM Kb OX[VJ]RXW XO
W^VN[X^\ .7. ]X 77.\][RTRWP WX[VJU OJ^U]\ JWM
.@\][RTRWP OUNa^[N\ /RP  ;NUJ]NM \^K\RMNWLN R\
MXL^VNW]NM Kb ]QN XWUJY XO =N[]RJ[b \][J]J XW]X ]QN
OUNa^[N\ VJ[TRWP J Y[XVRWNW] ^WLXWOX[VR]b /RP\   
! J
* \NLXWM ^WLXWOX[VR]b KN]`NNW 9JUNXPNWN ;QRWN
P[JKNW ORUU JWM KJ\N XO 6RMMUN 6RXLNWN \NMRVNW]\
MXL^VNW]\ J M[J\]RL LQJWPN RW ]QN PNXMbWJVRL \N]]RWP
-^N ]X ]QN J[[R_JU XO ]QN WX[]Q`J[M VRP[J]RWP *UYRWN
OX[NK^UPN Y[N\^VJKUb RW .J[Ub 7NXPNWN ]RVN\ 5J^K\LQN[
"!  "" ]QN NW]R[N \X^]QN[W ;QRWNP[JKNW JWM JMSJ
LNW] J[NJ\ KNLJVN YJ[] XO ]QN RVVNMRJ]N *UYRWN OX[NUJWM
=QR\ R\ [NOUNL]NM RW J LQJWPN XO ]QN [NPRXWJU \][N\\ YJ]]N[W
O[XV J _N[]RLJU \ JWM J @7@.<.][NWMRWP \ Na]NW
\RXW ]X J QX[RcXW]JU 77@<<.][NWMRWP \ LXVY[N\
\RXW 5J[[XZ^N N] JU "! $ 5J[[XZ^N JWM 5J^[NW] "!!
=QR\ LQJWPN `J\ JLLXVYJWRNM Kb UJ[PN\LJUN ^YURO] JWM
\X^]Q`J[M ]RU]RWP XO ]QN \X^]QN[W ?X\PN\¹+UJLT /X[N\]
MXVN ]XPN]QN[ `R]Q ]QN \X^]QN[W ;QRWNP[JKNW \^KSNL]RWP
]QNV ]X N[X\RXW 2] OX^WM R]\ \NMRVNW]J[b [N\YXW\N RW ]QN
MNYX\R]RXW XO ]QN 6RMMUN 6RXLNWN OU^_RJ]RUN +XR\ MN
;J^KN 4ÍURW "" JWM /RP K JWM 3^[JWJPNUOU^Q
/X[VJ]RXW\ NP +^a]X[O JWM 4XLQ "$ 5J^K\LQN[
"$ -RNKXUM N] JU ""$ 4ÍURW ""  5XLJUUb ]QN\N
6RMMUN 6RXLNWN MNYX\R]\ [N_NJU LJWbXWURTN NW][NWLQRWP
.aR\]NWLN JWM Na]NW] XO J OR[\] .J[Ub 6RXLNWN ][JW\
Y[N\\RXWJU [NJL]R_J]RXW XO .X8URPXLNWN \][^L]^[N\ JUXWP
]QN \X^]QN[W ;QRWNP[JKNW VJ[PRW\ [NVJRW \YNL^UJ]R_N
/RP K JWM 5J^K\LQN[ 
* ]QR[M ]NL]XWRL NYR\XMN YX\]MJ]N\ ]QN MNYX\R]RXW XO ]QN
+XR\ MN ;J^KN JWM 3^[JWJPNUOU^Q /X[VJ]RXW\ VRWRV^V
JPN  6J 4ÍURW ""  8W J VX[N [NPRXWJU \LJUN ]QN
\X^]QN[WVX\] YJ[] XO ]QN ;QRWNP[JKNW `QRLQ LXVY[R\N\
]QN -NUÁVXW] JWM 5J^ONW KJ\RW\ /RP  WX` KNLJVN
RW_XU_NM RW ]QN LUJ\\RLJU£ ]QRW\TRWWNM OXUMRWP JWM
]Q[^\]RWP XO ]QN 3^[J 6X^W]JRW\ =QN NaJL] UXLJ]RXW XO
]QN WX[]QN[W NMPN XO ]QN ]QRW\TRWWNM `NMPN R\ `NUU
LXW\][JRWNM XWUb \X^]QNJ\] XO +J\NU RN J] ]QN KX^WMJ[b
KN]`NNW ]QN /XUMNM JWM ]QN =JK^UJ[ 3^[J JWM RW ]QN
\X^]QN[WVX\] *SXRN \X^]Q XO 9X[[NW][^b /RP  <]bUN
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WUHQGLQJQRUPDO IDXOWV LQ WKHQRUWKDQGVRXWK UHVSHFWLYHO\ZKLFKZHUHDFWLYH LQ WKH/DWH
3DODHR]RLFDQGUHDFWLYDWHGGXULQJ3DODHRJHQHWUDQVWHQVLRQ&KDXYHHWDO&RURPLQD
DQG)DEEUL6XEFURSPDSVVKRZLQJWKH3HUPR&DUERQLIHURXVWURXJKV\VWHP'LHEROG
DQG1DHI /DXEVFKHU DQG1RDFN  DQG9DULVFDQ OLQHDPHQWV 'HEUDQG3DVVDUG





































































EHWZHHQ EDVHPHQW DQG FRYHU SDUWLFXODUO\ LQ WKH HDVWHUQ )ROGHG -XUD /DUJH GDVKHG UHFWDQJOH GHSLFWV WKH
PRGHOOHGGRPDLQ$0 $YDQW0RQWWKUXVW%7 %HVDQoRQWKUXVW06 0DVVLIGHOD6HUUH0 0DQGDFKDQG
0HWWDXWKUXVWV6PDOOGDVKHGUHFWDQJOHLQGLFDWHVSRVLWLRQRI)LJD





'LIIHUHQWLDO YHUWLFDO PRYHPHQWV EHWZHHQ WKH DUHD RI WKH WUDQVIHU ]RQH DQG WKH
8SSHU5KLQH*UDEHQVLQFHWKH/DWH3OLRFHQH3RVW0D/LQLJHU3HWLWHWDO
*LDPERQLHWDOFDQEHLQIHUUHGIURPWKHDEDQGRQPHQWRIWKHULYHUEHGRIWKH3DODHR
$DUHZKLFK GUDLQHGZHVWZDUG DFURVV WKH 6XQGJDX LQWR WKH%UHVVH GHSUHVVLRQ LQ0LGGOH
3OLRFHQH WLPHV  WR0D3HWLWHWDODQG WKHDVVRFLDWHGFDSWXUHRI WKH5KLQH
LQWRWKH5KLQH*UDEHQ7KHVHGUDLQDJHQHWZRUNFKDQJHVZHUHDFFRPSDQLHGE\VKLIWVLQWKH
ORFDWLRQRI4XDWHUQDU\GHSRFHQWHUV OHDGLQJ WR DQ DOPRVW FRPSOHWH ODFNRI FRUUHVSRQGLQJ
GHSRVLWVLQWKH5%7=DVUHYHDOHGIURPLVRSDFKPDSV'RHEO7KHRQO\4XDWHUQDU\
GHSRVLWVDUHIRXQGDORQJWKH'RXEVDQG2JQRQULYHUVZKLFKIRUPUHODWLYHO\QDUURZYDOOH\V






8SSHU 5KLQH*UDEHQ UHYHDOV (1( WR1(VWULNLQJ V\Q DQG DQWLFOLQHV WHVWLI\LQJ WR /DWH








LWZDV VXEMHFWHG WR1:6( WR:1:(6(RULHQWHG FRPSUHVVLYH VWUHVVHV VLQFH WKH HDUO\


















EHWZHHQ FRYHU DQG EDVHPHQW DUH VWLOO GHFRXSOHG WKHUH FRPSDUH EODFN DQGZKLWH GRXEOH
DUURZVLQ)LJD
7KH(1(VWULNLQJQRUWKYHUJLQJ$YDQW0RQWWKUXVW³$0´LQ)LJDLVDQLVRODWHG
WKUXVW IDXOW LQ WKH DXWRFKWKRQRXV 0HVR]RLF WUDFHDEOH IRU DOPRVW  NP DORQJ VWULNH ,W





WKH0DVVLIGH OD6HUUHKRUVW ³06´ LQ)LJD WR WKH VRXWK7RZDUGV WKHHDVW VKRUWHQLQJ
DORQJLWSURJUHVVLYHO\GLPLQLVKHVXQWLOEHFRPLQJLQVLJQL¿FDQW,QVLWXVWUHVVPHDVXUHPHQWV










)LJXUHDGHSLFWV IDXOWV RIIVHWWLQJ WKH%DVH0HVR]RLF VXUIDFH LQ WKH VRXWKHUQPRVW
SDUWRIWKH8SSHU5KLQH*UDEHQZKLFKZHUHDFWLYHGXULQJ(R2OLJRFHQHH[WHQVLRQ7KH\
ZHUH LQGHSHQGHQWO\PDSSHGE\GLIIHUHQW DXWKRUV *UOHUHW DO 8VWDV]HZVNLHW DO
VXEPLWWHGRQWKHEDVHRIUHÀHFWLRQVHLVPLFSUR¿OHV)LJXUHDVKRZVWKDWWKHDSSUR[LPDWHO\
1WUHQGLQJIDXOWVUHYHDODFRQVSLFXRXVDQGV\VWHPDWLFGH[WUDOGUDJZKHUHWKH\DSSURDFK
WKH (1(WUHQGLQJ IDXOWV GHOLQHDWLQJ WKH 5%7= 7KHVH IDXOWV DIIHFW D VWUDWLJUDSKLF OHYHO
VLWXDWHG EHORZ WKH7ULDVVLF GpFROOHPHQW KRUL]RQ7KXV WKLV GUDJ FDQQRW EH H[SODLQHG E\

























































































































-XUD 0RXQWDLQV VKRZLQJ IDXOWV GLVVHFWLQJ WKH %DVH 0HVR]RLF ZHVWHUQ SDUW DQG 7RS
%XQWVDQGVWHLQVXUIDFHVHDVWHUQSDUWRI¿JXUH1RWHWKHV\VWHPDWLFGH[WUDOGUDJRI1
WUHQGLQJ IDXOWV DORQJ (1(WUHQGLQJ IDXOWV ZKLFK LV LQWHUSUHWHG DV WKH UHVXOW RI GH[WUDO
UHDFWLYDWLRQRI(1(WUHQGLQJIDXOWVLQWKH1HRJHQHLQVHUWDWWRSULJKW1XPEHUVDWHGJHV











































)LJ  16WUHQGLQJ UHÀHFWLRQ VHLVPLF OLQH FURVVLQJ D UHDFWLYDWHG (1(
WUHQGLQJ EDVHPHQW IDXOW LQ WKH VRXWKHUQPRVW 8SSHU 5KLQH *UDEHQ )RU WKH
ORFDWLRQVHH)LJDXQPLJUDWHGVWDFNHGWLPHVHFWLRQELQWHUSUHWHGVHFWLRQ
%0 EDVH0HVR]RLF0 WRS0XVFKHONDON' WRS'RJJHU$ WRS0DOP
5 8SSHU5XSHOLDQ'XULQJ(RWR2OLJRFHQHULIWLQJDQH[WHQVLRQDOÀH[XUH
KDVGHYHORSHGLQWKH0HVR]RLFVHGLPHQWVDERYHDQRUWKGLSSLQJQRUPDOIDXOW
GHOLPLWLQJ D 3HUPR&DUERQLIHURXV WURXJK QRWH WKH GLIIHUHQWO\ UHÀHFWLYH












QRUPDO IDXOW GHOLPLWV D 3HUPR&DUERQLIHURXV WURXJK DV GHSLFWHG E\ GLIIHUHQWO\ UHÀHFWLYH










7KH JHRPRUSKRORJLF JHRORJLFDO DQG JHRSK\VLFDO REVHUYDWLRQV GHVFULEHG LQ WKLV






WKH5%7=DVZHOODVQDWXUDO VWUDLQ UDWHVZHUH UHTXLUHG)XUWKHUPRUH WKH UKHRORJ\RI WKH




7KHRULHQWDWLRQRIV LQ WKHVRXWKHUQ85*DQG WKH5%7=GXULQJ WKHPDLQULIWLQJ
SXOVHZDV:1:(6(/DFRPEHHWDO7KHVWULNHD]LPXWKRIWKH3HUPR&DUERQLIHURXV
















WLPHV /DXEVFKHU  DUJXHG WKDW FRPSUHVVLYH UHDFWLYDWLRQ RI 3DODHRJHQH H[WHQVLRQDO
ÀH[XUHVLQLWLDWHGDOUHDG\LQWKH/DWH$TXLWDQLDQWR(DUO\%XUGLJDOLDQDURXQG0D,QWKLV
FDVH WKHVHPRYHPHQWVZRXOGFRUUHVSRQG WRGLVSODFHPHQW UDWHVRQ WKHRUGHURIPPD
RUHYHQOHVVLIFRQWLQXRXVXSWRSUHVHQW,IRQWKHRWKHUKDQGZHDVVXPHWKDWWKHLQIHUUHG
DPRXQW RI ZUHQFKPRWLRQZDV DFFRPPRGDWHG RQO\ VLQFH WKH /DWH 3OLRFHQH SRVWGDWLQJ
ERWK -XUDIROGLQJ DQG WKH GHSRVLWLRQ RI WKH 3OLRFHQH 6XQGJDX JUDYHOV LH SRVW0D
DQDYHUDJHGLVSODFHPHQWUDWHRQWKHRUGHURIPPDLVGHGXFHG$QLQGHSHQGHQWHVWLPDWH
DFKLHYHGE\SDOLQVSDVWLFDOO\UHVWRULQJWKHJHQWO\IROGHGEDVHRIWKH6XQGJDXJUDYHOV\LHOGV
DPLQLPXP KRUL]RQWDO GLVSODFHPHQW UDWH RQ WKH RUGHU RI PPD RYHU 0D7KXV
1HRJHQHGLVSODFHPHQW UDWHV LQ WKH5%7=UDQJHEHWZHHQDQGPPD LI FRQWLQXRXV
IDXOWDFWLYLW\LQWKHFRQVLGHUHGWLPHVORWVLVDVVXPHG
5KHRORJ\RIWKHSUHULIWVHGLPHQWV
'LVUHJDUGLQJ 7HUWLDU\ V\QULIW VHGLPHQWV WKH RYHUDOO WKLFNQHVV RI WKH 0HVR]RLF
VHGLPHQWV LQ WKH VRXWKHUQ85* DSSUR[LPDWHV  WR P DV UHYHDOHG E\ ERUHKROHV
6FKPLGWHWDO+lULQJ)LJERWWRP7KLVSLOHRIVHGLPHQWVSUHGRPLQDQWO\
FRQVLVWVRI OLPHVWRQHVZKLFKUHVSRQGHG WR ULIWUHODWHGH[WHQVLRQPDLQO\E\EULWWOH IDLOXUH
,QWHUFDODWHG$DOHQLDQ VKDOHV DUH FRQVLGHUHG DV EULWWOH OD\HUV LQ RXU PRGHOOLQJ VLQFH WKH\
UHYHDO QR WUDQVLWLRQ IURP FDWDFODVWLF WR SODVWLF EHKDYLRXU ZLWK LQFUHDVLQJ GLIIHUHQWLDO
VWUHVVHV1HVFK7KHUHIRUHWKH\DUHXQOLNHO\WRKDYHKDGDQ\VLJQL¿FDQWHIIHFWIRU






7KH EDVHPHQW FRQVLVWV HLWKHU RI FU\VWDOOLQH URFNV RU RI 3HUPLDQ FODVWLF GHSRVLWV






6DQGVLOLFRQH PRGHOV ZHUH EXLOW LQ RUGHU WR LQYHVWLJDWH WKH HIIHFWV RI EDVHPHQW
IDXOW UHDFWLYDWLRQRQ WKHGHIRUPDWLRQRIDEULWWOHVHGLPHQWDU\FRYHUDERYHDEDVDOYLVFRXV
GpFROOHPHQW OD\HU 7ZR VXFFHVVLYH GHIRUPDWLRQ VWDJHV ZHUH DSSOLHG DQ LQLWLDO SKDVH RI



































































OLPHVWRQH GRORPLWH VDQGVWRQH FRQJORPHUDWH


































)LJ  6WUHQJWK SUR¿OHV
IRU WKH G\QDPLFDOO\
VFDOHG H[SHULPHQWV WRS
















GXULQJ HDFK GHIRUPDWLRQ LQFUHPHQW$IWHU FRPSOHWLRQ RI WKH H[SHULPHQW WKH PRGHO ZDV
FRYHUHGE\DQDGGLWLRQDOOD\HURIVDQGLQRUGHUWRVHDOLWVUHOLHIDQGVXEVHTXHQWO\VSULQNOHG
































ULJ FRQQHFWHGWR VWHSSHU PRWRU
FP




FP LV HQWLUHO\ FRYHUHG E\  FP RI GU\ TXDUW] VDQG'HIRUPDWLRQ LQ WKH WZROD\HU
PRGHOLVLQGXFHGE\DPPWKLFNULJLGEDVDO39&SODWHZKLFKLVGULYHQE\DQHOHFWURQLFDOO\
FRQWUROOHGVWHSSHUPRWRU
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7DEOH3DUDPHWHUVRISHUIRUPHGH[SHULPHQWVDQGUHVXOWLQJIDXOWSDWWHUQV([SHULPHQWVUHIHUUHGWRLQWH[WDQG
¿JXUHVDUHVKRZQLQEROGLWDOLFVY GLVSODFHPHQWUDWHGXULQJVWDJHFPKY GLVSODFHPHQWUDWHGXULQJ
VWDJHFPK6E VWUHQJWKRIEULWWOHOD\HUV3D6G VWUHQJWKRIYLVFRXVOD\HU3D6E6G VWUHQJWKUDWLR
GLVSO GLVSODFHPHQWGXULQJWUDQVWHQVLYHVWDJHPPGLVSO GLVSODFHPHQWGXULQJWUDQVSUHVVLYHVWDJHPP





7ZRSKDVH H[SHULPHQWV ZHUH SHUIRUPHG XQGHU YDU\LQJ GLVSODFHPHQW UDWHV VHH
7DEOH  IRU WHFKQLFDO SDUDPHWHUV 'LVSODFHPHQW UDWHV GXULQJ WKH ¿UVW GHIRUPDWLRQ SKDVH
WUDQVWHQVLRQZHUHSHUIRUPHGDWDQGFPK7KHVXEVHTXHQWSKDVHRIWUDQVSUHVVLRQDO




















DQG VOLJKWO\ FXUYHG IDFLOLWDWLQJ IDXOW FRDOHVFHQFH DV GHIRUPDWLRQ DGYDQFHV 'XH WR WKLV



























































































































































































FURVVVHFWLRQV )LJ  DUH
LQGLFDWHGE/LQHGUDZLQJ
RI WKH IDXOW SDWWHUQ 1RWH










































E D FGH 
G
 &URVVVHFWLRQV DFURVV WKH REOLTXH
ULIWVWUXFWXUHH[SHULPHQW25DIWHUPP
WUDQVWHQVLRQ )RU ORFDWLRQ RI WKH VHFWLRQV
VHH )LJ 1RWH WKH FKDUDFWHULVWLF WKLQQLQJ
RU³QHFNLQJ´RI WKHYLVFRXVEDVHEHORZWKH
JUDEHQ *HQHWLF FKURQRORJ\ RI IDXOWV LV
LQGLFDWHGE\QXPEHUV  DQG/RZHU FDVH
OHWWHUVLQGLFDWHUHODWLYHFKURQRORJ\LQZKLFK
WKH LQGLYLGXDO IDXOWV DSSHDU LQ WKH VHFWLRQ
SODQH E\ DORQJVWULNH SURSDJDWLRQ )LUVW
IDXOWV D E DUH V\QWKHWLF 5W\SH VKHDUV
DQGIRUPWKHH[WHUQDOERXQGDU\IDXOWVRIWKH
JUDEHQ $ORQJVWULNH SURSDJDWLRQ RI WKHVH








WKH REOLTXH ULIWV GLG QRW GHYHORS LQWR D FRQWLQXRXV JUDEHQ VWUXFWXUH ZKLFK ZRXOG KDYH

















VXUIDFH WKUXVW IDXOWV DSSHDU7KHVH WKUXVWV DUH WUDQVIHUUHG DORQJSUHH[LVWLQJ5W\SH IDXOWV








QHRIRUPHG IDXOWV DW WKH YLVFRXV GpFROOHPHQW KRUL]RQ LV DOZD\V VLJQL¿FDQWO\ RIIVHW ZLWK
UHVSHFWWRWKHORFDWLRQRIWKHHGJHRIWKHEDVDOSODWH)LJ
6KRUWHQLQJ GXULQJ UHDFWLYDWLRQ XQGHU ORZHU GLVSODFHPHQW UDWHV LV WKHUHIRUH
FRPSHQVDWHG SUHGRPLQDQWO\ E\ WKLFNHQLQJ RI WKH YLVFRXV EDVH LQ WKH YLFLQLW\ RI WKH SUH
H[LVWLQJEDVDOGLVFRQWLQXLW\2QO\DVXERUGLQDWHDPRXQWRIWKLVVKRUWHQLQJLVWUDQVIHUUHGLQWR
IDXOW LQYHUVLRQZLWKLQ WKHEULWWOHFRYHU7KHUHGHIRUPDWLRQ LV VWURQJO\FRQFHQWUDWHGDORQJ






















































































5HDFWLYDWLRQ RI LQKHULWHG IDXOWVZLWKLQ WKH EULWWOH FRYHU LV REVHUYHG IURP WKH YHU\
EHJLQQLQJ RI WKH WUDQVSUHVVLYH GHIRUPDWLRQ VWDJH 1RUPDO IDXOWV LPPHGLDWHO\ EHFRPH




































































WUDQVSUHVVLRQDO UHDFWLYDWLRQ  QRW UHDFWLYDWHG
5W\SH IDXOWV  UHDFWLYDWHG 3W\SH IDXOWV
 UHYHUVH IDXOWV IRUPHG GXULQJ WUDQVSUHVVLRQDO
UHDFWLYDWLRQ 5HDFWLYDWHG DQG QHRIRUPHG IDXOWV
DUH GUDZQZLWK WKLFNHU VWURNH1RWH WKH VOLJKWO\







































































































































LV WDNHQXSE\ WKHQHRIRUPHG UHYHUVH IDXOWV DV VRRQDV WKH\DSSHDUDW WKH VXUIDFHRI WKH
PRGHO5HDFWLYDWHGIDXOWVUHYHDOPXFKOHVVDFWLYLW\IURPWKLVSRLQWRQZDUG,QFURVVVHFWLRQV
QHRIRUPHG UHYHUVH IDXOWV HPDQDWH IURP WKH SUHH[LVWLQJ EDVHPHQW GLVFRQWLQXLW\$V WKH\
SURSDJDWHWRZDUGVWKHVXUIDFHWKH\LQWHUVHFWDQGRIIVHWLQKHULWHGQRUPDOIDXOWV7KHRIIVHW





























































UDWH H[SHULPHQW 25 )RU ORFDWLRQV VHH )LJ
E1XPEHUVWRLQGLFDWHWKHQDWXUHRIIDXOWV
GXULQJWUDQVSUHVVLRQDOUHDFWLYDWLRQUHDFWLYDWHG
5W\SH IDXOWV  UHDFWLYDWHG 3W\SH IDXOWV 
QHRIRUPHG UHYHUVH IDXOWV /RZHU FDVH OHWWHUV
LQGLFDWHUHODWLYHVHTXHQFHLQZKLFKWKHLQGLYLGXDO
IDXOWVDSSHDULQWKHVHFWLRQSODQHE\DORQJVWULNH










ZLWKLQ WKLV WUDQVIHU ]RQH7KLV OLPLWV GLUHFW FRPSDULVRQ EHWZHHQ H[SHULPHQWV DQG QDWXUDO























,Q WKH ORZ GLVSODFHPHQW UDWH H[SHULPHQWV  WR  FPK WKH YLVFRXV OD\HU
DFFRPPRGDWHV D ODUJH DPRXQW RI VKRUWHQLQJ E\ GXFWLOH LH QRW ORFDOLVHG GHIRUPDWLRQ
5HDFWLYDWLRQ RI IDXOWV LQ WKH EULWWOH FRYHU LV LQVLJQL¿FDQW H[FHSW IRU GH[WUDOO\ UHDFWLYDWHG

































































 +LJKHU GLVSODFHPHQW UDWHV LPSURYH FRXSOLQJ EHWZHHQ EDVHPHQW DQG FRYHU
VHSDUDWHG E\ D YLVFRXV OD\HU 7KLV OHDGV WR ³EDVHPHQWWULJJHUHG´ FRPELQHG VWULNHVOLS 
UHYHUVHUHDFWLYDWLRQRILQKHULWHG5DQG3W\SHIDXOWVLQDEULWWOHFRYHURYHUO\LQJDYLVFRXV







$SSOLFDWLRQV RI WKH PRGHOOLQJ UHVXOWV WR WKH 5%7= DUH SRVVLEOH GHVSLWH WKH
OLPLWDWLRQV LQ WKH H[SHULPHQWDO VHWXS SULPDULO\ LQ WHUPV RI JHRPHWULFDO FRPSOH[LW\













LQGXFHGGH[WUDOUHYHUVHPRWLRQV DQG WKLQVNLQQHG -XUD W\SH WHFWRQLFV FDXVHGE\ VWUHVVHV
H[HUWHGLQWKH$OSVDQGWUDQVPLWWHGLQWRWKHLUIRUHODQGDORQJDEDVDO7ULDVVLFGpFROOHPHQW
LQ/DWH3OLRFHQH WR UHFHQW WLPHV&RPELQLQJ¿HOGHYLGHQFHDQGH[SHULPHQWDO UHVXOWV LW LV
FRQFOXGHGWKDWSRVW/DWH3OLRFHQHWKUXVWLQJDQGXSOLIWLQWKHFRYHURIWKH5%7=FRXOGKDYH
UHVXOWHGIURPVWULNHVOLSIDXOWLQJDORQJ(1(WUHQGLQJEDVHPHQWIDXOWVDWORZGLVSODFHPHQW








































































































&RURPLQD* DQG)DEEUL2 /DWH3DOHR]RLF1(6:GXFWLOHEULWWOH H[WHQVLRQ LQ WKH/D6HUUH KRUVW
HDVWHUQ)UDQFH&RPSWHV5HQGXVXEPLWWHG





'RHEO )  'LH WHUWLlUHQ XQG TXDUWlUHQ 6HGLPHQWH GHV VGOLFKHQ 5KHLQJUDEHQV ,Q -+ ,OOLHV DQG 6
0XHOOHU(GLWRUV*UDEHQ3REOHPV3URFHHGLQJVRIDQ,QWHUQDWLRQDO5LIW6\PSRVLXPKHOGLQ.DUOVUXKH
2FWREHU(6FKZHL]HUEDUW¶VFKH6WXWWJDUWSS































*UDEHQ 3UREOHPV 3URFHHGLQJV RI DQ ,QWHUQDWLRQDO 5LIW 6\PSRVLXP KHOG LQ .DUOVUXKH 
,QWHUQDWLRQDO8SSHU0DQWOH3URMHFW(6FKZHLW]HUEDUW¶VFKH6WXWWJDUWSS
/DXEVFKHU+)ROGGHYHORSPHQWLQWKH-XUD7HFWRQRSK\VLFV








































































%DVH7HUWLDU\ OHYHO DQG DW WKH EDVH RI WKH 6XQGJDX JUDYHOV VXJJHVWV D SRVW/DWH 3OLRFHQH
DJH RI WKLV GHIRUPDWLRQ 7KH UHVWRUDWLRQ RI WKH IROGHG JUDYHO¶V EDVH LQGLFDWHV KRUL]RQWDO











IURP DQ LQWHUSOD\ EHWZHHQ H[WHQVLRQDO DQG FROOLVLRQDO WHFWRQLFV WKDW WRRN SODFH VLQFH WKH





VXEGXFWLRQ DQG FROOLVLRQ LQ WKH/DWH0LRFHQH WR(DUO\3OLRFHQH$W SUHVHQW WKH VRXWKHUQ
HQGRIWKH85*LVFKDUDFWHULVHGE\LQFUHDVHGVHLVPLFLW\DVVHHQLQWKHFOXVWHULQJRIVHLVPLF
HYHQWV LQ ERWK WKH KLVWRULFDO DQG WKH LQVWUXPHQWDO HDUWKTXDNH FDWDORJXHV RI 6ZLW]HUODQG







RQJRLQJ GHIRUPDWLRQ LQ WKH QRUWKZHVWHUQ$OSLQH IRUHODQG LV DIIHFWLQJ SUHGRPLQDQWO\ WKH
VHGLPHQWDU\ FRYHU ³WKLQVNLQQHG´ WHFWRQLFV RU EDVHPHQW DQG FRYHU WR VDPH DPRXQWV
³WKLFNVNLQQHG´6ROYLQJWKLVTXHVWLRQLVDNH\LVVXHIRUVHLVPLFKD]DUGDVVHVVPHQWVWXGLHV
ZKLFKUHTXLUHWKHGHWDLOHGNQRZOHGJHRISUHVHQWGD\IDXOWNLQHPDWLFV7KLVVWXG\FRQWULEXWHV
WR WKLVGHEDWHE\FRPELQLQJQHZUHVXOWV IURPWKH IROORZLQJGDWDVHWV JHRPRUSKRORJLF









7KH VWXG\ DUHD )LJ  LV ORFDWHG DW WKH MXQFWLRQ RI WKH VRXWKHUQPRVW 85* DQG
WKH QRUWKHUQ -XUD IROG DQG WKUXVW EHOW %RWK WKH JHRJUDSK\ DQG WKH JHRORJLFDO IUDPH DUH
VXI¿FLHQWO\H[SODLQHGLQWKHSUHYLRXVFKDSWHUVRIWKLVWKHVLV6RPHIDPLOLDULW\ZLWKWKHVHLV
DVVXPHGDVDUHSHWLWLRQLVDYRLGHGKHUH





















)OXYLDO JUDYHOV RI0LGGOH WR/DWH3OLRFHQH DJH FURSSLQJ RXW LQ WKH VRXWKHUQPRVW
85*DQG WKHDGMDFHQW -XUD0RXQWDLQVSOD\DNH\ UROH LQGHFLSKHULQJ WKH WHFWRQLFVSRVW

































































































































































7KH WKLFNQHVV RI WKH JUDYHOV YDULHV EHWZHHQ  DQG P 7KpREDOG HW DO 
/LQLJHU D /LQLJHU E 5XKODQG HW DO  7KH\ FRQVLVW RI SUHGRPLQDQWO\
FODVWVXSSRUWHG FUXGHO\EHGGHGJUDYHOEHGVZLWKD VKLIWLQJQHWZRUNRI VKDOORZFKDQQHOV









































































   
0HDQ VWUHVV






FRQWRXUV RI 6XQGJDX JUDYHOV EDVH
LVROLQH GLVWDQFH  PV\QFOLQH
0HVR]RLF 



































HW DO D 'DWD RQ WKH UHFHQW VWUHVV ¿HOG FRPSULVH LQVLWX VWUHVV PHDVXUHPHQWV DQG HDUWKTXDNH IRFDO
PHFKDQLVPVH[WUDFWHGIURPWKH:RUOG6WUHVV0DSSURMHFWUHOHDVH5HLQHFNHUHWDO7KHQXPEHUV
QH[WWRWKHVWUHVVV\PEROVLQGLFDWHWKHGHSWKRIWKHHYHQWVLQNP7KHWUDFHVRIWKHFURVVVHFWLRQVWR)LJ






RI WKHJUDYHOV&RQWRXULQJ WKHEDVHRI WKH6XQGJDXJUDYHOV UHYHDOHGDQDUUD\RIV\QDQG
DQWLFOLQHVZLWKDYHUDJHDPSOLWXGHVRIPDQGPD[LPXPDPSOLWXGHVRIXSWRPLQ









UHYHDOV VWULNHVOLS FKDUDFWHULVWLFV DQG DPD[LPXPKRUL]RQWDO VWUHVV 6+PD[ DURXQG
.DVWUXSHWDO(YLGHQWO\WKH6XQGJDXJUDYHOIROGVWUHQGSHUSHQGLFXODUWR6+PD[
(VWLPDWLQJGLVSODFHPHQWUDWHV







EHIRUH SUHVHQW WKHPLQLPXP DJH RI WKH 6XQGJDX JUDYHOV \LHOGV KRUL]RQWDO GLVSODFHPHQW
UDWHVLQWKHRUGHURIPPDIRUDOOWKUHHFURVVVHFWLRQVFRQVLGHUHG
7KHYHUWLFDOXSOLIWUDWHVFDQEHVWEHHVWLPDWHGDORQJWKHHQpFKHORQDQWLFOLQHVZKHUH
WKH DPSOLWXGH RI WKH /DWH 3OLRFHQH JUDYHO EDVH LV LQ WKH RUGHU RI P $VVXPLQJ WKDW
JURZWKRIWKHDQWLFOLQHEHJDQDIWHUWKHGHSRVLWLRQRIWKHJUDYHOVPLQLPXPDJH0D3HWLW
HWDOJLYHVDOVRDQDYHUDJHXSOLIWUDWHLQWKHRUGHURIPPD7KLVHVWLPDWHLVLQ
DJUHHPHQWZLWK XSOLIW UDWHV GHGXFHG IURP XSOLIWHG 3OHLVWRFHQH DOOXYLDO WHUUDFHV DORQJ WKH
5KLQHWULEXWDULHV/DUJXH,OODQG7KDOEDFKLQWKH6XQGJDX*LDPERQLHWDOE
/HIWODWHUDOVWULNHVOLSIDXOWLQJDORQJ11(RULHQWHGIDXOWV
$Q LVRODWHG DQWLFOLQH LQ WKH EDVH RI WKH 6XQGJDX JUDYHOV ZLWK DQ DPSOLWXGH RI













UHOHDVLQJEHQGVDORQJ WKH ,OOIXUWK)DXOWVKRZV WKDW LWDFFRPPRGDWHG OHIWODWHUDOVWULNHVOLS
PRWLRQDIWHUWKHGHSRVLWLRQRIWKH6XQGJDXJUDYHOV
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IURPIROGLQJRI WKH0HVR]RLFVHGLPHQWV7KLV LVVHHQLQ WKHFORVHFRUUHODWLRQEHWZHHQWKH
WUHQGRI WKHKLOO VORSHVDQG WKHGLSGLUHFWLRQVDQGDQJOHVPHDVXUHG LQ8SSHU-XUDVVLFDQG






VDQG OD\HU VDQG OD\HU
1( 6: 1( 6:
















6HSSRLV OH +DXW )
)LJ  D FRQMXJDWH QRUPDO





6HH )LJ  IRU ORFDWLRQ
E VDQG OD\HU DIIHFWHG E\
FP WR GPVFDOH FRQMXJDWH
QRUPDOIDXOWV2XWVLGHRI WKH
IDXOWHG VDQG OD\HU WKH VKHDU
]RQH LV WUDFHDEOH E\ URWDWHG
DQG EURNHQ SHEEOHV F
VWHUHRJUDSKLF UHSUHVHQWDWLRQ
RI WKH IDXOWV DQG RI WKH
VKRUWHQLQJ DQG H[WHQVLRQ
D[HVGHULYHGE\WKH³%LVHFWRU































































































































































































LQ H[SORUDWLRQ ZHOOV )RXU RI WKH ZHOOV WKDW SHQHWUDWHG WKURXJK WKH 7HUWLDU\ VXFFHVVLRQ
SHUPLWWHG D FDOFXODWLRQ RI VHLVPLF LQWHUYDO YHORFLWLHV )LJ  7KH EDVH RI WKH 7HUWLDU\
VXFFHVVLRQLVPDUNHGE\DQXQFRQIRUPLW\ZKLFKJLYHVULVHWRDGLVFUHWHUHÀHFWRUGXHWRKLJK
DFRXVWLF LPSHGDQFH FRQWUDVWV EHWZHHQ WKH XSSHUPRVW 0HVR]RLF PRVWO\ OLPHVWRQHV DQG
ORZHUPRVW7HUWLDU\OD\HUVRIWHQVLGHUROLWKLFFOD\V2FFDVLRQDOO\DQDQJXODUXQFRQIRUPLW\












%DVLQ WRPDERYHVHD OHYHODW WKHVRXWKZHVWHUQHGJHRI WKH)HUUHWWH -XUD7KHVDOLHQW
IHDWXUHRIWKHEDVH7HUWLDU\PDSLVWKHH[LVWHQFHRIWKUHHHDVWZDUGWLOWHGKDOIJUDEHQVHDFK
ERXQGHG E\ D11(WUHQGLQJ QRUPDO IDXOW LQ WKH HDVW 7KH KDOIJUDEHQV GHYHORSHG JHQWOH
KDQJLQJZDOOV\QFOLQHVSUHVXPDEO\GXHWRGUDJDORQJWKHERXQGLQJQRUPDOIDXOWV7RZDUGV
WKH -XUD IURQW WKHEDVH7HUWLDU\ VZD\V LQWR DQ(1(:6: WR(:WUHQGDORQJD ]RQHRI
H[WHQVLRQDOÀH[XUHVXQGHUODLQE\3HUPR&DUERQLIHURXVIDXOWVERWWRPULJKWLQVHWLQ)LJ
7KLVVWUXFWXUDOFRQ¿JXUDWLRQLVWKHUHVXOWRI3DODHRJHQHULIWLQJ









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































RIIVHW WKH EDVH7HUWLDU\ $FFRUGLQJ WR WKH VHLVPLF LQIRUPDWLRQ DYDLODEOH WKLV UHDFWLYDWLRQ



































































































DFURVV WKH ³5pFKpV\´ DQWLFOLQH
6HH )LJXUH  IRU ORFDWLRQ RI
WKH VHFWLRQ D RULJLQDO VWDFNHG
VHFWLRQ E LQWHUSUHWHG VHFWLRQ
%0 EDVH 0HVR]RLF 0 WRS
0XVFKHONDON / WRS /LDV
' WRS 'RJJHU $ WRS 0DOP
KDWFKHG IDXOW ]RQH DVVRFLDWHG
ZLWKODWH3DODHR]RLFIDXOWV%DVH
RIWKH/DWH3OLRFHQHJUDYHOVFI
)LJXUH  DQG WRSRJUDSK\ DUH
VXSHULPSRVHG7KHYHUWLFDOVFDOH
LV YHUWLFDOO\ H[DJJHUDWHG E\ D
IDFWRURIWRFRLQFLGHZLWKWKH
GHSWK LQ V 7:7 FDOFXODWHG
XVLQJ VHLVPLF YHORFLWLHV IURP
ERUHKROHV QHDUE\ 1RWH WKH
FORVH FRUUHODWLRQ EHWZHHQ WKH
GLS RI 0HVR]RLF UHÀHFWRUV DQG
WKH JUDYHO¶V EDVH 0RUHRYHU
IROG FUHVWV LQ ERWK JUDYHOV DQG
0HVR]RLF VHGLPHQWV FRLQFLGH
DQG DUH ORFDWHGSUHFLVHO\ DERYH
WKH EDVHPHQW IDXOW ]RQH 7KLV

















































































































































































































































































EDVHPHQW IDXOWV KDYH EHHQ DFWLYH DJDLQ DIWHU WKH /DWH 3OLRFHQH 7KLV LV HYLGHQFHG LQ WKH
VSDWLDO FRLQFLGHQFH EHWZHHQ EDVHPHQW IDXOWV DQG IROGVPDSSHG LQ ERWK WKH EDVH7HUWLDU\
DQGEDVH6XQGJDXJUDYHOPDSV7KHLUSRVW/DWH3OLRFHQHDJHLVIXUWKHUPRUHFRQVWUDLQHGE\





E\ LQVLWX VWUHVVPHDVXUHPHQWV UHYHDOV16 WR11:66(RULHQWHGPD[LPXPKRUL]RQWDO
VWUHVVHV 6+PD[ )LJ  DQG  7KHVH RULHQWDWLRQV ODUJHO\ FRLQFLGH ZLWK WKH VKRUWHQLQJ














8 S S H U 5 K L Q H * U D E H Q








%DVH RI 8SSHU 5XSHOLDQ )RUDPLQLIHUD PDUO
)LVFKVFKLHIHU 0HHUHVVDQG
8SSHU 3ULDERQ  /RZHU 5XSHO
6DOW )RUPDWLRQ
8SSHU 5XSHO 6HULH JULVH
&KDWW DQG 8SSHU 3OLRFHQH





















SURM  NP :
7RS FU\VWDOOLQH


















WKH REVHUYHG VWUHVV GHFRXSOLQJ EHWZHHQ FRYHU DQG EDVHPHQW FRXOG KLQW DW UHODWLYHO\ ORZ
GLVSODFHPHQW UDWHV LQ WKHEDVHPHQW/RZGLVSODFHPHQW UDWHVDORQJEDVHPHQW IDXOWV IDYRXU
GHFRXSOLQJEHWZHHQEDVHPHQW DQG FRYHU DFURVV D YLVFRXVZHDN OD\HU 8VWDV]HZVNL HW DO

.LQHPDWLFIUDPHZRUNIRUQHRWHFWRQLFVLQWKHVRXWKHUQ85*
7KHEHVWGRFXPHQWHG HYLGHQFH IRUSRVW/DWH3OLRFHQH WHFWRQLFV LV WKHGHIRUPDWLRQ
UHFRUGHGE\WKH/DWH3OLRFHQH6XQGJDXJUDYHOV7KHLUEDVHUHYHDOVDQDUUD\RI1(6:WR
(1(:6:RULHQWHGV\QDQGDQWLFOLQHVZLWKDPSOLWXGHVXSWRP5HVWRULQJWKHJHQWO\
IROGHGEDVHJLYHV VKRUWHQLQJDPRXQWV LQ WKHRUGHURI WR$VVXPLQJ WKDW VKRUWHQLQJ
FRPPHQFHGDW0DWKLV\LHOGVKRUL]RQWDOGLVSODFHPHQWUDWHVLQWKHRUGHURIPPD
7KLVFRUUHVSRQGVWRDVWUDLQUDWH  LQWKHRUGHURIÂV7KLVYDOXHLV LQDJUHHPHQW





85* IDXOWV VWURQJO\ VXSSRUWV WKH K\SRWKHVLV WKDW WKH 6XQGJDX IROGV IRUPHG LQ DZUHQFK
FRUULGRUEHWZHHQVLQLVWUDOO\DFWLYH11(WUHQGLQJ IDXOWVZKHUH(1(WUHQGLQJ IDXOWVDFWHG
DVUHVWUDLQLQJEHQGV/HIWODWHUDOVWULNHVOLSIDXOWLQJDORQJ11(WUHQGLQJIDXOWV LV LQJRRG














,Q VXPPDU\ WKH DYDLODEOH JHRORJLFDO HYLGHQFH VKRZV WKDW ERWK 11( DQG (1(
WUHQGLQJ EDVHPHQW IDXOWV KDYH EHHQ UHDFWLYDWHG VLQFH WKH /DWH 3OLRFHQH 11(WUHQGLQJ
IDXOWV DUH UHDFWLYDWHG LQ OHIWODWHUDO VWULNHVOLSPRGH FRQFRPLWDQWZLWK WKH UHDFWLYDWLRQ RI






6LQFH WKH /DWH 3OLRFHQH WKH VRXWKHUQ 85* KDV H[SHULHQFHG WKH WKLFNVNLQQHG






UDWHV LQ WKH RUGHU RI  PPD DVVXPLQJ WKDW GHIRUPDWLRQ FRPPHQFHG DIWHU WKH
ELRVWUDWLJUDSKLFDOO\ GHWHUPLQHGPLQLPXP DJH RI WKH JUDYHOV LH SRVW0D'HÀHFWHG
ULYHUV LQ WKH KLQJHV RI WKHPRVW SURPLQHQW SRVW/DWH 3OLRFHQH DQWLFOLQHV VXJJHVW WKDW WKH
GHIRUPDWLRQPLJKWEHVWLOORQJRLQJDWSUHVHQW
,QWHUHVWLQJO\ WKH VZLWFK IURP IRUPHUO\ WKLQ WR SUHVHQWO\ RQJRLQJ WKLFNVNLQQHG
WHFWRQLFVRFFXUUHGZLWKRXW DQ\GHWHFWDEOH UHRULHQWDWLRQRI WKH VWUHVVHV LQ WKH VHGLPHQWDU\
FRYHUZKHQFRPSDULQJSDODHRVWUHVVHVGHULYHGIURPRXWFURSVFDOHIDXOWVOLSGDWDDQGUHFHQW
LQVLWX VWUHVVHV 7KXV WKH WUDQVLWLRQ IURP WKLQVNLQQHG WHFWRQLFVZKLFK OHG WR IROGLQJ RI
WKH-XUDIROGDQGWKUXVWEHOWWREDVHPHQWURRWHGGHIRUPDWLRQPLJKWEHUHODWHGWRLQFUHDVHG




















'RHEO )  'LH WHUWLlUHQ XQG TXDUWlUHQ 6HGLPHQWH GHV VGOLFKHQ 5KHLQJUDEHQV ,Q -+ ,OOLHV DQG






=RQH QRUWKHUQ 6ZLW]HUODQG DQG HDVWHUQ )UDQFH ,QWHUQDWLRQDO -RXUQDO RI (DUWK 6FLHQFHV 
±'2,V
*LDPERQL0:HW]HO$1LYLqUH%DQG6FKXPDFKHU0(E3OLR3OHLVWRFHQHIROGLQJLQWKHVRXWKHUQ
5KLQHJUDEHQ UHFRUGHG E\ WKH HYROXWLRQ RI WKH GUDLQDJH QHWZRUN 6XQGJDX DUHD 1RUWKZHVWHUQ








(GLWRUV *UDEHQ 3UREOHPV 3URFHHGLQJV RI DQ ,QWHUQDWLRQDO 5LIW 6\PSRVLXP KHOG LQ .DUOVUXKH
 ,QWHUQDWLRQDO8SSHU0DQWOH3URMHFW6FLHQWL¿F5HSRUW(6FKZHLW]HUEDUW¶VFKH6WXWWJDUWSS











0OOHU :+ %OPOLQJ 3 %HFNHU $ DQG &ODXVV %  'LH (QWNRSSHOXQJ GHV WHNWRQLVFKHQ
6SDQQXQJVIHOGHVDQGHU-XUDhEHUVFKLHEXQJ(FORJDH*HRORJLFDH+HOYHWLDH
0OOHU :+ 1DHI + DQG *UDI +5 (GLWRUV  *HRORJLVFKH (QWZLFNOXQJ GHU 1RUGVFKZHL]
1HRWHNWRQLN XQG /DQJ]HLWV]HQDULHQ =UFKHU :HLQODQG 1$*5$ 7HFKQLVFKHU %HULFKW 
1$*5$:HWWLQJHQSS

















































1: 6ZLW]HUODQG DQG QHLJKERXULQJ )UDQFH DQG *HUPDQ\ 7KURXJKRXW WKH &HQR]RLF WKH
WHFWRQLFHYROXWLRQRIWKLVDUHDVLWXDWHGDWWKHLQWHUVHFWLRQEHWZHHQWKH(XURSHDQ&HQR]RLF










7KH HYROXWLRQ RI WKH VRXWKHUQ 85* WRRN SODFH XQGHU FKDQJLQJ WHFWRQLF UHJLPHV






















LQ VKRUWHQLQJ IURP: WR(&RQVLGHULQJ WKLV DQG WKH VKRUWHQLQJ GLUHFWLRQV GHULYHG IURP
IDXOWVOLSDQDO\VLV WKHVWULNHVOLSFRPSRQHQWDORQJD11(RULHQWHGVLQLVWUDOREOLTXHUDPS
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GHHS WURXJK !  P
LQFO &DUERQLIHURXV
3HUPLDQ SUHVXPHG















5LJQH\   




)LJ  7RS /DWH 3DODHR]RLF VXEVXUIDFH VWUXFWXUHV LQ WKHZLGHU VWXG\ DUHD VXSHULPSRVHG RQ WKH VXUIDFH
RXWOLQHV RI WKHPDMRU WHFWRQLF HOHPHQWV%* %UHVVH*UDEHQ5%7= 5KLQH%UHVVH WUDQVIHU ]RQH85*































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































0RVDU - 3UHVHQWGD\DQG IXWXUH WHFWRQLFXQGHUSODWLQJ LQ WKHZHVWHUQ6ZLVV$OSV UHFRQFLOLDWLRQRI


















































































































































































































































































































































































































































































































































































































































NH\ WR OLWKRORJLFDO FRGHV
$
$SSHQGL[
)LJ $ FRUUHODWHG ZHOO ORJV IRU ERUHKROHV %XL[ .QRHUULQJXH DQG 2WWHUEDFK 7KH UHODWLYH





































































































































6: 1( : (
2WWHUEDFK
DJH




















































































ZHOO ORJ 'XUOLQVGRUI  '
ZHOO ORJ 'XUOLQVGRUI  '
)LJ$ZHOOORJVIRUERUHKROHVDWWKHIURQWRIWKH)HUUHWWH


































































)LJ $ UHÀHFWLRQ VHLVPLF OLQH  WRS RULJLQDO VWDFNHG VHFWLRQ ERWWRP





&KDSWHUV DQGSURYLGH DPSOH HYLGHQFHRI3RVW/DWH3OLRFHQH VKRUWHQLQJ LQ WKH
DUHDRIWKHVRXWKHUQPRVW8SSHU5KLQH*UDEHQEDVHGRQWKHREVHUYDWLRQWKDWWKHEDVHRIWKH
/DWH 3OLRFHQH6XQGJDX JUDYHOV LV JHQWO\ IROGHG'XULQJ WKHVH LQYHVWLJDWLRQV WKH TXHVWLRQ
DURVHZKHWKHU WKLV HYLGHQFH FRXOG EH YHUL¿HG E\ LQGHSHQGHQW REVHUYDWLRQV SUHIHUDEO\ DW
WKHRXWFURSVFDOH2XWFURSVRI6XQGJDXJUDYHOV UHYHDO WKDWDJUHDWQXPEHURISHEEOHVDUH
MRLQWHG)RUUHDVRQVSURYLGHGIXUWKHUEHORZLWZDVDVVXPHGWKDWWKHPDMRULW\RIWKHVHMRLQWV
RULJLQDWHG DV H[WHQVLRQDO IUDFWXUHV E\ EULWWOH IDLOXUH RSHQLQJ SDUDOOHO WR WKH PD[LPXP






DQG VKRZ SUHIHUHQWLDO D]LPXWKV SDUDOOHO WR 6+PD[ -RLQWV UHODWHG WR FRPSDFWLRQ RQ WKH





SRLQW FRQWDFWV EHWZHHQ LQGLYLGXDO SHEEOHV DQG FDQ RFFDVLRQDOO\ EH WUDFHG DFURVV VHYHUDO






















GHNDPHWULF QRUPDO IDXOWV VHH )LJXUH  LQ FKDSWHU  7KH HYLGHQFH LV GLVFXVVHG PRUH
H[KDXVWLYHO\LQFKDSWHU
&RPELQHG LQWR RQH SORW WKH VFDWWHU RI MRLQW D]LPXWKV LV ODUJH EXW WKH WZR VHWV RI
SRVVLEOH VKHDU IUDFWXUHV 1DQG1 FDQ VWLOO EH LGHQWL¿HG7KHSHUKDSV






VWDWLVWLFDO LQVLJQL¿FDQFH ,W LV EHOLHYHG WKDWPRUH QXPHURXVPHDVXUHPHQWV DQG VWLOOPRUH
FDUHIXOREVHUYDWLRQVFRXOGKHOSFODULI\LQJWKLVPDWWHU



































































H[WHQW RI 6XQGJDX JUDYHOV FRQWRXUV RI 6XQGJDX JUDYHOV EDVH
LVROLQH GLVWDQFH  P
V\QFOLQH
0HVR]RLF  &HQR]RLF ERXQGDU\








































































































DOO GDWDVHWV FRPELQHG VWUHVV GLUHFWLRQV IURP


























WKHZHUNSODWV KHOSHG WRPDNHP\ VWD\ DW WKH9ULMH8QLYHUVLWHLW$PVWHUGDP 98$ ³KHHO
PRRL ´GHVSLWH³EOXHWHUURU´DQGFHUWDLQWHFKQLFDOIDLOXUHV
7ULVWDQDQG9LRODLQH&RUQXFRRNWKHEHVW³&RTXLOOHVGH6W-DFTXHV´LQ$PVWHUGDP
*LGHRQ /RSHV &DUGR]R P\ ³IDWH PDWH´ LQ 6WUDVERXUJ LV JUHDWO\ WKDQNHG IRU D OLYHO\
H[FKDQJHRILGHDVMRLQW¿HOGZRUNDQGPRUHWKDQWKUHH\HDUVRIIULHQGVKLS5DOSK+LQVFKZDV
DQH[FHOOHQWKRVWDQGWRXULVWJXLGHGXULQJDQH[WHQGHG(17(&VWD\LQ9LHQQD
2ZLQJ WR WKH VRFLDO VNLOOV RI 3URI 6LHUG &ORHWLQJK 98$ D KHWHURJHQHRXV EXQFK RI





<DLU5RWVWHLQ 6WUDVERXUJ:DOWHU0OOHU 1$*5$.XUW'HFNHU :LHQ DQG*XLOODXPH









9HUHQD 6FKHXULQJ DQG -RsOOH*ODQ]PDQQ DUH WKDQNHG IRU OLWHUDWXUH VXSSO\ DQG KHOSZLWK
DGPLQLVWUDWLRQ
9HU\VSHFLDOWKDQNVJRWRDOOP\FROOHDJXHVLQ%DVHO$OPDUGH5RQGHSDWLHQWO\HQGXUHGP\
SUHIHUHQFH IRU URFNPXVLF DQG VWURQJ FKHHVH IRU  \HDUV+RUVW'UHVPDQQ=ROWDQ7LPDU
*HQJ(ULFK)lK6HEDVWLDQ+LQVNHQDQG6WpSKDQH.RFNGHDOWWROHUDQWO\ZLWKP\RFFDVLRQDO
RXWEXUVWVLQRXUFRPPRQRI¿FH-XOLD.UDPHU%HUQKDUG)JHQVFKXK&DOOXP+HWKHULQJWRQ
*KLVODLQ 7UXOOHQTXH +HLNH *U|JHU 0DWWKLDV 7LVFKOHU 0DUNXV -DQN -DPHV 0DF.HQ]LH
6WHIDQ %XFKHU 1LOV 2HVWHUOLQJ $FKLP 5HLVGRUI /XNDV .HOOHU $QGUHD ³GDQFLQJ TXHHQ´
9RHJHOLQ 1\QNH ³VZLPPLQJ TXHHQ´ .HXOHQ 7MHUN +HLMERHU 0LKDL 0DULQ $OH[DQGUH
7DUDQWROD,QD6SRWWNHDQGPDQ\RWKHUVDUHWKDQNHGIRUH[KLODUDWLQJPRPHQWVVSHQWDWQRQ
DFDGHPLFDFWLYLWLHVLQFOXGLQJDOOVRUWVRIVSRUWVVLQJLQJDQGWDEOHGDQFLQJ






'DWHRIELUWK    )HEUXDU\WK
3ODFHRIELUWK    :DUVDZ3RODQG









7LWOH RI WKH GLSORPD WKHVLV ³6WUDWLJUDSKLVFKH XQG
VWUXNWXUJHRORJLVFKH 8QWHUVXFKXQJHQ DP2VWUDQG GHU
(QJDGLQHU 'RORPLWHQ 2UWOHU *UXSSH 6GWLURO³
VXSHUYLVHGE\3URI5DLQHU%UDQGQHU








± JHRORJLFDO PDSSLQJ LQ 6GWLURO ,WDO\ IRU ³3URMHNW
%DVLVNDUWH6GWLURO´DQG³&DUWDJHRORJLFD,WDOLDQD´





 WHDFKLQJ DVVLVWDQW LQ RUH SURVSHFWLQJ JHRORJ\ DQG
VXEVXUIDFHPDSSLQJ8QLYHUVLW\RI,QQVEUXFN
 WHDFKLQJ DVVLVWDQW LQ FU\VWDO RSWLFV 8QLYHUVLW\ RI
,QQVEUXFNZLWK8QLY'R]'U&KULVWLQH0LOOHU
 ODERUDWRU\ DVVLVWDQW LQPLQHUDO VHSDUDWLRQ8QLYHUVLW\
RI,QQVEUXFNZLWK8QLY'R]'U&KULVWRSK6S|WO
 ¿HOGVXUYH\LQJDVVLVWDQWIRU9HUPHVVXQJVEUR$YDQ]LQL
DSULYDWHODQGVXUYH\LQJFRPSDQ\,QQVEUXFN
